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AGRICULTURE THE TRUE SOURCE OF OUR WEALTH 
James J. Hill 


transportation, the 


it is believed by Mr whose life work 


of developing, by the provision of 


lands of the United States, has peculiarly 


unoccupied 
fitted him to speak authoritatively ‘on the subject, that 


the most serious economic question of the future will 


be to provide the food supply of the 200,000,000 peo 


ple who will be seeking for homes and work in the 
United States by the time the present century has 
run haif its course In the course of an address at 


the opening of the Annual Agricultural Exposition of 


tl Minnesota State Fair Association, Mr. Hill stated 





hat no nation in history was ever confronted with a 


more pressing question than that of providing for the 


1,000,000 of additional population which, within the 


next twenty years, must be housed and given employ 


ment; furthermore, he believes that the one and only 
idequate resource before us is the productivity of the 
soll. In solving the problem, the first fact which must 
home is that of our dependence upon the 


that 


be brought 


cultivation of the soil for Mr. Hill considers 


zriculture, In the most intelligent and comprehensive 


meauing of the term, is something almost unknown 


in the United States. The government estimate of the 


value of all farm products last year was $6,415,000,000, 


which, after it had been discounted for high prices 


ind current favorable conditions, would be represent- 


ed by an average total of about $5,000,000,000. Govern- 


nent statistics also state that of the lands taken up 
in the United States, a little less than one-half is 
under cultivation Were the other half utilized the 


output of the soil would be practically doubled, even 


if no change were made in the present methods of 


eultivation. But by directing surplis population, not, 
ae now, so largely into the cities, but to the soil, and 
hy the adoption of the advanced methods of cultiva 
tion used elsewhere, the present minimum yield would 
that we could add ten billion 


wealth 


increased 
fifteen 
The methods by 


be so largely 
billion dollars to the national 
yield of the soil 


or even 
which the could 
be increased are three, and they are well known though 
but little First is the rotation of 
that the 


raising, year after year, the same 


practised crops, 


which is ao little followed majority of our 


farmers have been 
rops on the same land, until the soil is all but ex- 


hausted The second method of increasing the yield 


is the liberal use of fertilizing material, and the third 
and most interesting of all is better tillage 

As showing what intensive cultivation will do, Japan 
45,000,000 of people on ten 


is quoted as supporting 


thousand cultivated square miles, aided by the food 
products obtained from the sea; while a market gar- 
dener of Paris is quoted as declaring that all food, 


animal and vegetable, required for 3,500,000 people of 
two great departments of that city could be grown by 
methods already in use on the 3,250 square miles of 


garden surrounding the city 


Wh ! ded is a rT o conservative and 
economl ods 1 readju ent of national leas 
which will place agriculture.in the very forefront 


The present tendency to regard manufacture and trade 
as the only forms of progressive activity, and the false 


notion that riches can be built upon these at the sac 


rifice of the fundamental form of wealth production, 


must give way tc a recognition of the fact, once so 


well understood, that the soil is the foundation of all 


wealth and prosperity Ackno~ledgment of this prin 


ciple will have the double advantage of vastly in 


creasing the agricultural output of the country, and 
that 


from the country to the cit 


at the same time of checking deplorable migra 


tion which has lowered 

the percentage of agricultural labor to the whole body 

of persons engaged in gainful occupations in the 

United States from 44.3 in 1880 to 35.7 in 1900. 
_>- 2 -— 


A SUGGESTED CURE OF GUN EROSION. 


We direct attention to a letter on cun erosion pub- 
Hshed in another column from a correspondent who 
disagrees with the position taken in our editorial of 


September 15, in which we stated that the erosion is 


Scientific American 


the hase of 


probably due to the escape of gases past 

the projectile Our correspondent is of the opinion 
that erosion is due to the fusion of the metal of the 
bore by the great heat of the powder gases, and his 
argument will well repay the perusal While we are 
not prepared to state that this cause plays no part 
whatever in erosion, we are still of the opinion that 
the major part of the damage is due to what we may 
call the abrading effect of the white hot gases mov- 
ing at enormous velocities past the projectile We 


are well aware that our suggested remedy of providing 
more perfect sealing at the base of the shell is not by 
any means new: but we are inclined to believe that 
the failure of previous attempts has been due to the 

rather than 
the difficulty. 
That the destruction of the metal is due to the abrad- 
furthermore, by 


incomplete or inadequate means employed 
to a misconception of the true cause of 
ing effect of the gases is suggested 


the fact that where leaks occur in the compressed air 


mechanism of the torpedo, it is found that the enor- 
mous velocity of the escaping air cuts away the metal, 

dually enlarging the orifice The fact that erosion 
is present throughout the full length of the bore 


toward the muzzle) is 
that the rifling 


made, is too small, too 


(though in decreasing amount 


due, we believe, to the fact copper 


band, as now narrow, for its 
work. If a band 50 per cent, or even 75 per cent wider 
than the present band were used in conjunction with 
a suitable obturating pad at the base of the projectile, 
the pad would prevent the initial escape of gases until 
the rifling band had 
rifling, after which the larger band would, we believe, 


been driven well home into the 


of the gases until the projectile had left the 
decided by 


take care 


gun The question, however, cannot be 
theorizing on paper, and we believe that it would well 
repay the cost of thorough experimental investigation 
at the proving ground 

The suggestion of our correspondent that the best 
solution of the difficulty lies in the use of high-speed 
steel for the material of the inner tubes is well worthy 
to the investiga 


of consideration, and we commend it 


tion of our ordnance experts No objection could be 
raised on the ground that steel of this quality would 
be liable to fracture, for the reason that the method 
of building modern guns, either by shrinking on hoops 
throws the 


that 


or winding on wire under great tension, 


tube into a state of initial compression so great 
even the powder pressures are unable to overcome it, 


and the tube is never, at least in the wire-wound guns, 


subjected to a tensional stress. The cost of making 

test on a gun of small caliber would not be great, 
and in view of the rapid loss of accuracy and short 
life of modern breech-loading guns, the higher cost 
of the high-speed steel would probably not be found 


to be an insuperable objection to its use 
—~> + oe - 
WIRELESS TELEGRAPHY AND TELEPHONY IN THE 
JAPANESE NAVY. 

A representative of the Screntrric AMERICAN was re 
cently accorded the privilege of an interesting talk 
with Dr. Shunkichi Kimura, professor in the Imperial 
Japanese navy, who is on his way to Europe to attend 
the coming International Wireless Telegraphic Con 
Berlin. Dr. Kimura is one of the foremost 
this subject, in 


gress at 
experts on Japan, and the wireless 
telegraphic system employed during the late war and 
in use to-day by the Japanese navy is of his inven- 
tion. All the methods of wireless communication ex- 
based same 


tant at the time are 


principle, and the various systems are differentiated 


present upon the 


principally in detail. Hence it will be understood that 
Dr. Kimura’s invention, as he himself says, was prin- 
cipally of a constructive nature; but nevertheless, as 
Department to 
advantages that it 
The German “Telefunken” 
German sys- 


such, it was considered by the Navy 


possess so many distinct was 
adopted in all its details. 
Company, the exploiter of the foremost 
tem, has claimed that Dr. Kimura’s invention is an in- 
fringement of its own patent rights, and the matter has 
been taken to court, though no decision has as yet been 
arrived at 

In 1900 the Navy Department of Japan appointed a 


research committee for the purpose of investigating 
and telephony, and of this com- 
was a member. In 1903 a new 
laboratory for test purposes was erected at Yokosuka, 
at the Naval Ordnance Depot. The Japanese govern- 
conducts a similar laboratory under the De- 
Communications for like 
two laboratories are quite distinct 
orrelation of 


wireless telegraphy 


mittee Dr. Kimura 


ment 
partment of investigative 
purposes, but the 
and, unfortunately perhaps, there is no 
the work carried out in them. Considera .e research 
apparatus was imported from England, Germany, and 
the United States when the Japanese government first 
took up the subject of wireless communication Dr. 
Kimura in beginning his work at the Naval Labora- 
tory, was enabled to study receiving and transmitting 
one from the 
was able to measure the strength 


apparatus quite separately, other, and 
thus, for instance, 
of the waves regardless of the action of the receiver. 
or to investigate the effect of syntonization regardless 
of the method of transmission. Practical experiments 


SEPTEMBER 20, 


1906, 


io test his theories and apparatus were carried out 


by means of temporary balloon stations at distances 


of 80 to 100 miles, and when these tests were found 


to be highly successful, the system was adopted b 


the Navy Department. At the same time Dr. Kitnura 
discovered unexpectedly, that 
in certain phases of the wiré 


quite there was a dé 


cided telephonic effect 
phenomena, and this led to his most 


telephone system 


less telegraphic 


important invention of a wireless 


which is said to be on entirely new lines, and which 


has been so far perfected that it is of practical utility 


We understand that the Japanese navy has adopted 


this system, and will shortly install it various 


war vessels. We are, of course, in ignorance of the 
this with Dr 


upon 


details of invention, as it, together 
secrets 


These 
Kimura 


Kimura’s wireless system, are government 


Navy 
made 


Department. 
while Dr. 


jealously guarded by the 


important inventions were 
was acting in his capacity as an officer of the Japan- 
ese navy, and he received no special remuneration as 
reward for his work; the inventions are not even 
patented 

As instancing the success with which Dr. Kimura's 
wireless telegraph system has been used, an occurrence 
during the late war may be mentioned. At the time 


of the battle of the Sea of Japan, the weather was 


foggy and hazy to such an extent that it was impos 
sible to see for a distance greater than five miles. A 
while searching for the Rus- 
herself, when the fog had 
moment, 


Japanese scout cruiser 
fleet 


unexpectedly for a 


sian suddenly found 
lifted 


midst of the numerous vessels of the enemy 


practically in the 
A wire- 
notice 


less message was at once transmitted giving 


of the discovery, and this message was simultaneously 


received by all the vessels of the Japanese squadrons, 
notwithstanding that these were some 150 miles dis- 
tant. 


of scouts, which kept in touch with the enemy and in- 


Admiral Togo immediately dispatched a squadron 


intervals of the 
Russians 


five-minute 
location of the 


formed him at course, 


speed, position, and with 
such accuracy that Admiral Togo was able to forecast 
precision the actions of the enemy. It 


that it 


with absolute 


through wireless communication alone 


was possible for the Japanese commander to maneuver 


was 
and place his fleet to enable him to strike the enemy 
in the most favorable position and under the most, ad- 
vantageous circumstances. It is incomprehensible 
that the Russians made no attempt to interfere with 
the Japanese wireless communication, for it was after 
all of the Russian ships were 
efficient 


ward found that nearly 


equipped with the latest and most wireless 
outfits 

During the course of the war it was discovered that 
at certain times it was possible to transmit intelligible 
long distances, even as 
that the in- 
designed for 

These phe- 


with the ac- 


remarkably 
notwithstanding 


messages through 


great as 1,000 miles 


stallations upon warships are usually 


maximum distances of about 300 miles 


nomena were investigated statistically 
curacy and thoroughness which so often characterize 
The researches were car- 
Yamamoto of Admiral 


the conditions obtain- 


the work of the Japanese. 
ried on principally by Lieut. 
Kamimura’s staff. He studied 
times of extraordinary 
attention to 
which 
It was found that it was possible 


ing at the these messages, 
magnetic, paying great 


the condition of the atmosphere, the hour at 


meteorologic and 


they occurred, etc 


to transmit messages over such great distances only 


when the atmospheric pressure was very high at both 
points, as well as 


the transmitting and receiving 


distance, and when the at- 


devoid of 


intervening 
practically 


through the 
outside electrical 
most fre- 


mosphere was 
disturbances. These occurred 
quently between April 

colder months, and between dusk and dawn, the maxi- 
mum usually being between 11 P. M. and 2 A.M. The 
study of these phenomena in the Japanese navy was 
begun about 1904. In January, 1905, the 
DeForest Company announced in the Electrician that 
sent across a distance of 600 
concerning 
it is probably true that 


phenomena 


September and during the 


September, 
a message had been 
miles. No statistics this message are 
the conditions 
described above obtained at the time that this mes 
Marconi made similar observa- 
tions as far as sending messages at night is concerned, 
but without investigating with regard to the at- 
pressure. It is believed that the United 
has been conducting researches on sim- 
ilar lines, and has aware of these interesting 
phenomena for some time past. 


available, but 


sage was transmitted. 


mospheric 
States navy 
been 
a 

According to a report of the Yokohama Chamber of 
Commerce, a plan for dredging the harbor of Yoko- 
hama inside the breakwater has been framed. [t was 
originally intended to divide the harbor into four sep- 


arate sections, having 20 feet, 24 feet, 28 feet, and 32 
feet of water, to facilitate the anchorage of ssels, 
but, in view of the advent of large vessels, the a ithori- 


ties found it necessary to provide berths drawing at 
least 35 feet of water. The plan has, accordingly, been 
modified, and the dredging work is to be completed in 
nine years’ time. 
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[THE HEAVENS IN OCTOBER. 


HENRY NORRIS RUSSELL, PH.D 


Our m hows the heavens as they appear in the 

early evel in observer lying on his back with 
southward. 

Way extends its great arch right across 


its line are many brilliant con- 


his feet to 

The Mill 
the heavens \long 
stellations, he most part familiar to us. Begin- 
ning in the outheast, we see Sagittarius, the Archer, 
just setting. Above it, past a region of great star- 
clouds, is the Eagle (Aquila) near which is the small 
group of the Dolphin Almost overhead, but rather 
west of the zenith, is the fine cross of Cygnus, the 
Swan, west of whi h is Lyra. 
Cepheus, which is not a bright constellation, comes 
next, just above the Pole, and then we reach Cassio- 
peia which is much more conspicuous. Below this is 
Perseus, whose most remarkable star, though not its 
brightest one, 1S the variable Algol, marked with the 
Greek letter 8 on the map. 

Half-way between Cassiopeia and Perseus (though 
in the territory of the latter) is a bright condensation 
in the Milky Way, 
This spot is one ef the finest things in the sky to look 


visible easily to the naked eye 
at with a small telescope, for it is a great cluster of 
stars, seme of which are bright enough to be seen 
separately with a field- 
glass, though not by the 
naked eye 

Still lower, on the north- 





Scientific American 


In the southeastern sky the principal group is 
Cetus, the Whale. Its brightest star, 8, is quite con- 
spicuous, since it stands very much alone, some dis- 
tance to the east of Fomalhaut. 

The star marked o on the map is not visible at 
present. It is the famous variable Mira, which is 
usually to be seen only with a telescope, but which 
becomes visible to the naked eye for a month or so, 
at regular intervals of eleven months. Its next maxi- 
mum is due toward the first of December. 

THE PLANETS. 

Mercury is evening star throughout the month, but 
it is only toward its end that he can be seen, and 
even then he sets less than an hour later than the Sun. 

Venus is likewise evening star, and reaches her 
greatest brilliancy on the 25th, but she is very far 
south, and sets at about 7 P. M. 

Mars is morning star in Leo, rising at 4 A. M. in 
the middle of the month. 

Jupiter is in Gemini and rises about 10 P. M. 
Saturn is in Aquarius, and comes to the meridian 
about 9 P. M. on the 15th, so that he is well seen in 
the evening. 

Uranus is in Sagittarius, setting at 9:30 P. M. on 
the 15th. Neptune is in Gemini and rises about 10 
the same date. 


NIGHT SKY: SEPTEMBER & OCTOBER 
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ecliptic, passed very near 
this star, so that it was 
even closer than Polaris is 
now. This star is also 
noteworthy for another 
reason. The ancient and 
medieval astronomers always described it as of the 
Second magnitude—that is, as bright as the Pole-star, 
or as the principal stars of the Dipper. It is now 
obviously much fainter, so that it would seem that 
it must have lost two-thirds of its former brightness 
Within the last few centuries. 

Turning now to the southeastern half of the sky 
we see, not far from the zenith, the great square of 
Pegasus. One of its corners belongs to Andromeda, 
but the other three are legitimate parts of the con- 
stellation from which it is named. 

The western edge of this Square, extended down- 
ward, points us to the planet Saturn, and going as far 
again to the bright star Fomalhaut, which belongs to 
the Southern Fi th. Still lower down are some of the 
Stars of the Crane. which can only be well seen from 
the southern irt of this country. Capricornus, the 
a and Aquarius, the Water-Bearer, lie above 

nstellations The former is notable on ac- 
Count of the two double stars a and 8, and the latter 
because Saturn is now within its borders. 
a (Pisces) are not at all conspicuous, but 
Aries) and the Bull (Taurus) are prom- 
inent constellati: ns. The latter includes the Pleiades, 
Which are now fairly well up, and the bright star 
Aldebaran, which is just rising, 





In the map, stars of the first magnitude are eight-pointed; secon 
few), four-pointed ; fifth magnitude (very few), three-pointed 
mediate lines signifying star rays. 
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At 9g O'Clock: September 29 


THE MOON, 
Full moon occurs at 7:40 A. M. on the 2d, last 
quarter at 10:31 A. M, on the 10th, new moon at 5:34 
P. M. on the 17th, first quarter at 8:42 A. M. on the 
24th, and full moon again at 11:38 P. M. on the 3ist. 
The moon is nearest us on the 19th, and farthest 
off on the 7th. She is in conjunction with Jupiter on 
the 9th, Neptune on the 10th, Mars on the 15th, Mer- 
cury on the 18th, Venus on the 20th, Uranus on the 
22d, and Saturn on the 27th, at 5 A. M. This last 
eonjunction is pretty close, and an occultation of the 
planet is visible in Australia. 


uti Sa 





The United States Navy Department, in its recent 
power extensions to the New York navy yard, has, 
through its bureau of yards and docks, adopted West- 
inghouse-Parsons steam turbines, which will be in- 
stalled in building 41. The present installation will 
comprise two 500-kilowatt units, operating under 150 
pounds steam pressure, 28 inches vacuum, and on su- 
perheated steam at 100 deg. F. The power plant sup- 
plies three-phase alternating current at 2,300 volts, 
and 60-cycle frequency, to machine shops, drydocks, 
and other general purposes about the New York yards, 
including lighting of buildings. 








magnitude, six-pointed; third magnitnde, five-pointed: fourth magnitude (a 
munting the points only as shown in the solid outline, without the inter 
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Nitrification of Sewage by Shallow Fillers of tne 
Particles, 


Dr. George Reid presented before the Physiological 
Section of the British Association, a paper on “Nitrifi 


cation of Sewage by Shallow Filters of Fine Par 
ticles.” The author stated that he had always advo 
cated fine-grain sewage filters, used as percolating 
filters, not as contact-beds; but he had not until re 
cent experiments known that the reduction in the size 
of the particles allowed of the construction of much 
shallower, and therefore less costly filters. The Local 
Government Board did not pay any regard to the size 
of particles, nor to the depth of the filter, so long as 
the minimum depth of 4 feet was provided, the sole 
governing principle being cubic capacity in reiation to 
sewage flow, irrespective even of the strength of the 
sewage. If nitrification were dependent upon the ac 
tivity of aerobic organisms, it would seem that we 
should give as large a surface for bacterial growth as 
possible by reducing the filter particles to the smallest 
size compatible with free aeration and practical work 
ing conditions. He had obtained the best results with 
filter particles of % inch, while the usual practice was 
in favor of particles of from 1 inch to 


inches or 4 


inches Recently he had had an opportunity of ex 
perimenting with some filters which had for four 
years invariably given 
high-class effluents The 


plant comprised a strain 
ing chamber, three detri 
tus tanks, a septic tank 

which, together with the 
detritus tank, gaye a pe 


, 


riod of quiescence of 27 
hours—and a \-acre per 
colating filter, 4 feet 6 
inches deep, formed of \% 
inch hard non-friable par 
ticles. The septic tank 
effluent was applied to the 
filter at the rate of 200 
gallons per superficial 
yard by means of a power 
driven apparatus, distri 
buting the sewage at in 


% tervals of five minutes. In 
< the filters he had embed 
‘, ] ded four trays, at 1-foot 
\ ma / intervals, in such a way 
4g t that there were no two 


trays in the same vertica! 
line, in ortier to separate 
the effluents from different 
depths of the filter. He 
had found that the sue 


a estern' Horiz0® 


pended solids were pra 
tically retained by the sur 
face layers where the or 
ganic portione were lique 
fied. Within the first foot 
the organic matter was a! 
most completely oxidized 
the free ammonia being 
reduced from 1.71 to 0.03 
part in 100,000; the albu 
At9 O'Clock: Oct.7 minoid ammonia from 0.54 
At 8iy O'Clock: Oct. 15 to 0.05; and the oxygen 
Ab8 O'ClocE: Oct. 38 absorbed from 2.18 to 0.32 
the oxidation of the car 
bonaceous miatter was 
practically complete. Thus 
a very high-class effluent 
resulted from filtration 
through 1 foot of filter 
and very little work was 
left for the lower strata 


of the filter. The loss on calcination of the filter par 


ticles was at the depths of 6 inches, | foot, 2 feet, 3 
feet, and 4 feet: 3.25, 0.99, 0.65, 0.55, and 0.53 per 


cent. There was, however, an increase of free am 
monia in the lowest tray. But the general conclusion 
seemed to be justified that, given fine particies and 
good distribution, filters might be constructed much 
shallower than hitherto, and that it was better to in 
crease the area than to deepen the filter 

_ >> 


The technical college in which the future engineer 


is to be trained has several impor characteristics 
to maintain. First, to educate scientifically and tech 
nically those who shal! lead the march of the coming 
civilization in industrial lines; second, to educate the 
public to a true sense of the value of applying scien 
tific principles to industrial processes; third, as the 
university has for one of its functions the extension 
of human knowledge in any and all lines, so the tech 
will recognize that the investigation of 
within thei: 


nical colleges 
questions relating to applied science is 
own sphere of usefulness. While the university asks 
no questions about the usefulness of the informatior 
gathered within its walls, the technical college must 
make its investigations in fields that are distinctly 
useful. 





THE ERECTION OF THE QUEBEC BRIDGE. 
We present illustrations showing the progress of the 


highway and railroad bridge across the St. Lawrence 


River at Quebec which, when completed, will be in 


ome re ects the most monumental! structure of the 


} 


ind yet erected The bridge will have a total length 
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the limit of capacity of the tools by which théy were 
made in the shops 

show the work of erecting the 
south anchor arm, which has recently been completed. 
The trusses are 96 feet 9% inches deep over the anchor 


Our illustrations 


plier and 315 feet deep over the main pier, and they 
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Raising the Top Section of the First Main Intermediate Post of the Cantilever Arm, Quebec Bridge. 


center of anchorage piers of 2,500 Leet 


It will consist of two 500-foot anchor spans, extending 


from the anche piers to the main piers of the towers 
tw H2 foot cantilever arms, reaching out over the 
river, and carrying between them a central suspended 
in, Measuring 675 feet between ceters of end pins 
rh un is one of the striking features of the bridge 
illustrate vel huge proportions i it is 

on than any simple pin-connected tru span that 


ha et been erected Ordinarily such a span would 


be upported on masonry towers, and it would form 


iy, the main channel span of some river crossing 


but in this case its abutments are the end pins of two 


giant arms each reaching out over half a thousand 


feet from its point of support The cantilever arms 
nd the central span ‘ogether form a channel span 
1.800 feet in length. or 90 feet longer than the canti 
lever apans of the Forth Bridge 

The under side of the channel span i3 150 feet above 


high water of the St. Lawrence River, and the depth 


of the cantilever trusses over the main piers is 350 
leet The total height from low water level to the 
highest point of the intilevers is 414 feet This 
bridge is by far the most massive trussed structure 
et erected for any purpose, and the great size and 
weight of the individual members is due, not only to 
the great length of the span, but to the width of the 
roadway and the exceedingly heavy live and wind 
mds which it must carry 

The two trusse stand in vertical parallel planes 
aced 67 feet apart, center té center Between these 
ru i supported a floor system capable of accom 

“lating two steam railroad tfacks, two electric car 
track ind two highways for vehicles, all of which are 


laced between the two truéses, while outside of the 


ire two sidewalks In making calculations 

r th in loads provision is very wisely made for 

tu ‘ t ent 

eRe ( mu ed | ether with 

ine j mates -9 pounds on every square 

f rface of the tructure, have to be added to 

he dead load of the structure itself, which amounts 

ital of 40,000 tons The calculations of sizes of 

met t have bee oO made h when the bridge i 

omy ed, loaded to its maximum capacity, and ex 

one ‘ e flercest gale that will blow upon it, the 

Ain tre in the tension members will never 

. ed 0 pounds to the square inch in the I 

bea ni ‘ 0.000) poun per square inch in the sec 
on ! be 

One of the most important problems to be solved 

both n igning nd ere neg the bridge, was to 

the weight and size of the individual members 

a to a point at which they could be transported 

e sho; of the Phoenix Bridge Company to 

f the bridge ind lifted into position and 

i y the erecting gangs In Many cases 


the members were so large that they about 


reached 





ire divided into five main panels of 100 feet span, 


or ten sub-panels of 50 feet span. The diagonal com- 
pression members have riveted connections at the in- 
posts and the top and 
bottom chords have pin connections, the pins ranging 
in diameter from 12 inches to 24 inches. The two 


tersections, but the vertical 


main vertical posts over the piers are heavily braced 
transvorsely, and form, im fact, a vast transverse truss 
67 feet wide, 315 feet high, and weighing 1,500 tons. 


For convenience of transportation the verticzl posts 
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panel 


apiece. 


point are 10% feet deep and weigh 30 tong 

Zach top chord is made up of twenty eye-bars, 
and the maximum stress of dead, live, Wind Toad, and 
impact reaches the enormous figure of over 8,000 tons, 
The total cross sectional area of the top chord to take 
the stress is 711 square inches. 

For erecting the anchor span, whose great load had 
to be entirely carried by the false work, it was neces. 
sary to put up eighteen steel faisework towers rang- 
ing from 127 to 160 feet in height, which were braced 
together to form transverse supporting bents, one 
under each panel point. The bridge members, as 
they reached the site of the bridge, were stored in 
a special yard, whence they were reloaded on de 
livery cars and run out over the falsework to the 
desired point on the bridge. Here they were erected 
by a 54 foot wide by 103 foot long steel traveler, 
which is 212 feet in height. This traveler is provided 
with 54-foot and 66-foot cantilever extensions for- 
ward at the top and to the rear at the bottom, which 
give to {; the Z-shape contour which will be noticed 
in our illustration. The traveler runs on tracks at 
the level of the roadway, and between the trusses, 
which, of course, it clears. It is provided with 33 
tackles of from 12 to 55 tons capacity, which are 
operated by four electric hoisting engines of special 
The whole traveler with its engines complete 
weighs about 1,125 tons. The largest pieces handled 
thus far have been the center sections of the main 
These 
posts have a cross section of 5 feet by 10 feet with 


design 


vertical posts which weigh each about 95 tons. 


four transverse webs. 

In hoisting the heavy members into position, they 
were slung in the tackles, approximately at the angle 
at which they were to be built into the bridge, and 
hoisted into position and the pins inserted in no more, 
and in some cases less, time than would be necessary 
in a bridge of smaller proportions, the celerity of 
erection being due to the fact that practically the 
whole of the work was done by electrical power. One 
of our front-page illustrations shows the method of 
hoisting the top chord As a single top 
chord panel is made up of as many as twenty-eight 
15 x 21-16-inch eye-bars, weighing altogether 140 tons, 
it was decided to assemble such a set of bars for one 


eye-bars. 


panel complete in the storage yard, space them to 
position by wooden fillers, and clamp them together 
with yokes and heavy bolts. The set of bars was then 
hoisted, as shown in our illustraticn, and when it 
reached the top of the bridge, some 850 feet above 
the water, the eye# were sufe to be in perfect aline- 
ment, and the work of matching them with the other 
connections and pinning the whole together great!y 






































were made in two or more sections, which were riveted facilitated. Our thanks are due to the Phoenix Bridge 
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Raising Two Complete Panels of Upper Chord Eyebars, Weighing 140 Tons, to Position in Quebec 
Cantilever Bridge. : 


ERECTING THE QUEBEC BRIDGE—THE LONGEST-SPAN BRIDGE EVER BUILT. 


together as they were erected. The bottom chord is 
4\4 feet deep by 5% feet wide and is built up of four 
webs, | t 1 maximum cross section of 842 square 
ye-bars are 2% inches thick by 16 inches 
a maximum length of 76 feet. Some 
of the 12-inch pins used at their connection are over 
10 teet long. The main shoes at the bottom of the 
tower posts weigh 46 tons. The floor beams at each 


inches The 


deep. They have 


Company for information and photographs furnished 
in the preparation of the present article. 

Stephenson’s old “Invicta” locomotive, which sev- 
enty years ago used to run between Canterbury and 
Whitstable, was formally unveiled at Canterbury re 
cently by Sir David Salomons, who presented this in- 
teresting railway relic to the town counctii, 
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AN IMPROVED 0ZONE GENERATOR. 
BY CHARLES H, COAR. A 

In 1875 Van Marum, a noted chemist, discovered 
that the of electric sparks through the air 
produced a pecuiiar odor, but neither Van Marum nor 
his fellow collaborators were able to define the gas 
which emitted this odor, nor could they analyticaily 
reduce it to its constituent elements. In 1840, how- 
ever, Schonbein, an eminent scholar who occupied the 
chair of chemistry at the University of Basel, Switzer- 
land, in prosecuting his inquiry into the nature of the 
gas generated by the application of electric sparks to 
the air, discovered that the oxygen of the air when ex- 
posed to the action of electricity of the proper poten- 
tial underwent a great change; the volume was con- 
tracted and it acquired properties that were remark- 
ably different. For instance, its weight was increased 
and its chemical activity greatly enhanced. This 
change, it has been proven, consists of a conversion of 
the oxygen into an allotropic modification which has 
received the name “ozone” (from the Greek ozo—I 
smell), an allusion to its peculiar odor. Ozone is an 
allotropic form of oxygen which is absolutely decom- 
posed at 270 degrees, and partially decomposed by any 
lesser degree of heat, so that it at once follows thai it 
is impossible to convert oxygen into pure ozone by the 
direct application of electric sparks, for while they 
form ozone they also decompose it. This may make the 
ozone dangerous, as there is no certainty as to how 


passage 


far it may go Supposing the ozonization to have 
reached a certain proportion, each additional spark, 
besides producing ozone, will decompose pa.t of that 
originally produced, as the sparks oxidize nitrogen of 
atmospheric air more rapidly than does the silent dis- 
charge, and the product of this is largely composed of 
oxides and other poisonous gases 

Ozone, even at ordinary temperatures, will gradually 
relapse into its original state of plain oxygen, and 
ozone once decomposed by heat or otherwise becomes 
oxygen and must be subjected to the action of the elec- 
tric current again, so that obviously the lower the tem- 
perature of oxygen or air electrically treated, the 
greater the chance of the ozone to remain active. The 
ozone of nature is 
generated without 
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ticle is a recently invented apparatus for generating 
pure ozone, in which the oxygen is electrically ozon- 
ized without contact with heat or flame, which in con- 
sequence means no increased temperature. These are 
not desirable in the production of pure ozone, as any 
contact with them tends to produce nitrous fumes and 
oxides from nitrogen only, which, when inhaled and 
subjected to the moisture of the breath, produce -nitric 
acid from the fumes and chemical changes in the ox- 
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Fig. 3.--The Circuits of the Ozone Generator. 
ides, either of which is undesirable. The generator, as 
will be described, is extremely simple and generates 
an unusually large percentage of relatively pure ozone 
from a given quantity of oxygen of the air or pure 
oxygen if desirable. The generation of ozone in this 
apparatus is effected directly from the air by means of 
an interposition of dielectrics between the terminals 
of the converting device or generator proper, which 
have points in contact with the dielectric throughout 
their entire surface, thus doing away with the unfor- 
tunate air gap of former methods, over which the cur- 
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sembly and circuit arrangement of a set designed to be 
used where direct current is available for 
the motor. The sets are also designed for use 
alternating current is available, but in this case the 


propelling 


where 


motor equipment is dispensed with, a smal! step-down 
transformer being used to transform the current down 
to approximately five volts, at which pressure it is de 
livered to the induction coil. The direct-current set is 
supplied with a smal! 1/40-horse-power motor generato! 
set, running at about minute 
The generator end, G, of the motor set has about 10 


watts capacity and delivers current at five volis pres 


1,800 revolutions per 


sure through a regulating rheostat, S', to the primary 
winding, P, of a %-inch spark coil 
the set is connected to the outside source of current by 
means of an ordinary lamp plug and secket, the cur 


The motor end of 


rent consumption being approximately the same as is 
required for a 16-candle-power lamp, and thence through 
the double pole switch and motor rheostat to the arma 
ture and fleld windings 
inch fan which creates a suction of al 


The motor also propels a 4‘ 
through the 
converter and causes the generated ozone to be de 
livered by means of a flexible tube connected thereto 
to the point of usage. During operation the generator 
delivers current to the primary winding of the induc 
tion coil, which is equipped with a make-and-break 
contact causing a potential of approximately 6,000 volts 
to be generated in the secondary winding, which is 
connected to the converter as shown. The converter 
shown in Fig. 4 is composed of a plated tube 2‘) inches 
in diameter by 9 inches long, one end of which 
for the admittance of air while the other end is con 
nected to the suction fan and flexible tubing as men 


is open 


tioned. Inside this tube are placed five conducting 
plates alternately connected to common terminals but 
insulated from each other by dielectrics composed of 
French glass plates, G’. The conducting plates are 5 
inches long and 14 inches wide and are composed of 
two narrow fiber strips, 7, each being provided with a 
narrow slot for the admittance of crimped narrow alu 
minium ribbons which are fastened therein between 
the two fiber strips in such manner that a screen is 
formed which will have many points in contact with 

the plate glass diel 


ectrics The small 





heat and is deliv- 
ered without oxides 
or obnoxious gases 
as is the case when 
it is 
prepared or gener 
ated by. the means 
heretofore 


chemically 


known 
to science by elec 
water 
solutions, etc. The 
ozone of nature is 


trolysis of 


a colorless gas that 
is always especial 
ly plentiful in high 
altitudes, and is 
ever present in the 
atmosphere to a 
more or less de 
gree owing to con- 
ditions and cir 

















aluminium ribbons 
are bonded togeth 
er by an alumi 
nium wire extend 
ing through in con 
tact with each indi 
vidual ridbon in 
the one strip or 
conducting plate in 
such manner that 
they become ag 
one conducter. This 
aluminium wire is 
broughi out and 
connected to its 
terminal as 


Such a 


proper 
shown 
plate is placed be 
tween two glass 
dielectrics, se that 


it forms what may 








cumstances, In con 
verting oxygen into 
ozone, the action of 
the electric current is to compress the oxygen into a 
less number of molecules, being three molecules into 
two, 

In the course of experimentation to which, for near- 
ly three quarters of a century, ozone has been sub- 
jected, it has been fully demonstrated that pure, or 
relatively pure, ozone exerts a powerful therapeutic in- 
fluence upon the respiratory organs, through its ac- 
tion upon them, destroying all germ life in these or- 
fans. It is penetrating and leaves a chemically me- 
tallic taste in the mouth of one using it which is not 
easily dissipated or forgotten. Puré ‘ezone 
properly applied tends to purify and also in- 
crease by this means the blood stream, and 
all the weakened tissues. It is especially 
valuable in the treatment of diseased respira- 
tory organs and should prove one of the 
most important factors in the treatment of 
tuberculosis. The ozone of nature has al- 
ways been found of great value medicinally, 
not being uncommon for physicians to 
Send patients for treatment to such parts or 
Portions of the country as are well supplied 
mo oo ee nature. The ozone of na- 
Value estate ‘ pepper Bio ytd 
tists have ent ' te ae oe 
ie, + é — to devise some means 
does 0 a ey hanically and still keep 
the ot aoe ctr: of nature. Heretofore 
hicten — ozone has had too many 
nitie 4 can —— with it to be of any 

The pat ically or commercially. 

generator illustrated in this ar- 


Fig. 1.—General View of the Apparatus. 
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Fig. 2.—The 
rent must leap of necessity, thus creating heat o1 
sparks which act, as heretofore stated, directly upon 
the nitrogen of the air, decomposing it into injurious 
gases as well as creating oxides. In this instance the 
method of placing the dielectrics in the converter has 
obviated the necessity of employing extremely high 
voltages such as were heretofore used. 

The complete generating outfit as shown in Fig. 1 is 
very compact, being mounted on a base 17 inches 
square. Fig. 2 illustrates the method of applying the 
set during medical treatments. Fig. 3 shows the as 
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Fig. 4.—Details of the Ozone Generator. 
AN IMPROVED OZONE GENERATOR. 


Apparatus in Use. 


be termed 4 venti 
lated condenser 

each glass dielectric 
having contact with different aluminium conducting 
plates on opposite sides. Three of these alurminium 
plates are connected to a common terminal which in 
turn is connected to an insulated binding post mount- 
ed upon the containing tube. The twa remaining alu 
minium plates are connected in common with two 
small tin-foil strips, 7, which are placed in contact 
with the outside surfaces of the two cuter glass dielec 
trics, and the common terminal thus formed is con 
nected to the remaining insulated binding post This 
The different plates 


bound 


arrangement is shown in Fig. 4 

and dielectrics are together in a 
square form by mica, M, and the whole 
snugly fits into two fiber washers, W, which 
In thi 


ing the form is slipped into the tube and 


fit inside the containing tube moun 
the electrical connections made, after which 
melted paraffin, P’, is poured about the ends 
and allowed to set, thus preventing the pas 
sage of air through the tube excepting 
through the openings provided in the alu 
minium plates as shown in the end view 

voltage delivered 


During operation the 


from the secondary winding of the induc 
causes 


tion coil to the aluminium piates 


a Brush discharge to occur between the 


7 - variou lates a ielectrics, thus convert 
4- .4/@ Ps irious plates and dieles 


ing the oxygen sucked in by the fan inte 


ozone. There is in this arrangement a pet 





fect efluvium of electricity between the alu 


minium plates and dielectrics, because of 





the manv 


their nearness to each other a 


contacts present, which is vely 





comparat 
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1 condition necessary and ideal for 
o) the pure ozone \ generator sim 
i I i i much larger proportions 
ensively employed of late in flour mills, the 
i nent ein © subject the grain to drafts ol 
vhich tends to destroy fungous growth, insect 
i form of bacteria as well as accomplishing 
he red results in the finished and by-products. 
>---o--> 
New Applications of « ompressed Air, 
Apart fror xtensive employment in tunneling 
indat compressed air is being applied 
in ap nereasing measure to various branches of 
nazineering work with much advantage ays the En 
neering Review Pheuma Lox uch as hammers 
t ter calket drills, and the like are fairly uni 
al, but in addition to these, various new appli 
ces of quite different character are now finding ex 
enmive use The adaptation of compressed air fo! 
ilsin water is a natural and logical application 
Various devices have been employed and are con 
tantl being developed for this purpose Some of 


ese, such for instance as the air lift and forms of 
ceme pumy ov 


with condi 


reason convenience or compliance 
ions prohibitis other apparatus But all appliances 
nd suffer from the drawback that they are 


economical in operation The chief objection to 


lirect displacement compressed air pump is that 
it doe ne utilize the potential energy of expansion 
j allows the air to escape at full pressure. This dis 


vantaze is obviated by the return-air pumping sys 
While 


the familiar direct displacement pump receives for each 


em which embodies a most important invention 


charge all the compressed air it will hold and rejects 


of it, the return-air pump, working In 


» similar way, only uses the power actual 
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A HOME-MADE EQUATORIAL MOUNTING FOR 

TELESCOPES. 
BY CARL L. GRUPPEN 
The accompanying illustration shows an equatorial 
tand for a smal! telescope, which may be made en 
tirely of wood An equatorial stand is not a novelty 
by any means, but one made from wood is certainly a 
rarity 


The iliu 
the tripod being fastened to the piece A 


ration shows only the head of the stand, 
Maple is as 
good a wood as any on account of its close grain 


The piece A is 
in diameter and % inch thick, and the lower 4 inches 


made of two disks, the upper 5 inches 


in diameter and 1 inch thick 
with furniture glue 
B, 3 inches 


inch thick, are screwed 


The pieces are glued together 
and when dry two pieces, the shape of 
wide, 3% inches high and 1 


tightly onto it, with a space of two inches between 
them 

The member marked C is 2 inches thick and the 
section of one end is shown at ©. The whole piece 
is 6 inches long At the upper end it has an arm 
marked with a dotted C, which fits in between the two 
pleces of B. From its upper face to the end of the 


arm is 44% inches, and the arm is the same width as 


the pieces of B, 3 inches. The arm is rounded off to 
the same circle as B and at the center of each curve 
a \4-inch hole is bored to take a bolt passing through 
the arm and the two pieces B. By means of a thumb 
screw it is possible to clamp the piece C in any posi 
tion. A through C, 
and this forms the bearing for the 


l-inch hole is bored all the way 
polar axis 

The piece D is formed of two intersecting cylinders 
each 2 inches in diameter. The longer piece is about 
544 inches and the shorter extends only 1 inch to one 
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cost, and if the builder wishes to attach a clockwork 
to make the telescope follow the object that is being 
viewed, it is as easy as_the building of the stand. 
Get the movement of an ordinary alarm clock and 
procure a small gear wheel with 12 teeth, and mount 
it on the end of the shaft in the clock which carries 
the minute hand Next get a larger wheel of the 
same pitch having 288 teeth, which can be procured 
hardware store. 


at any Drill holes through the hub 


of this and fasten it by means of four or five wood 
screws » the end of z', which 


Mount the 


projects through ¢C. 
clock by means of the block H on C go 
that the wheel 12 engages the larger one 288 

Next 


one end fast by 


procure some woven shade cord, and making 
means of a screw and washer, pass 
it a few times around the smaller cylinder in such a 
direction that in unwinding it will turn the polar axis 
in the direction necessary to follow the stars from 
east to west Pass the cord over the pulley P and 
hang a weight on the other end. 

The shaft of the minute hand of the clock turns 
twenty-four times in one day, and as the larger wheel 
has twenty-four times as many teeth as the smaller, 
it will only turn once in a day 

The clock is not powerful enough to turn the tele- 
scope, but it will regulate the speed of the telescope 
which the weight is trying to turn by means of the 
cord unwinding from D. The shaft of the clock can 
be turned without turning the movement in order to 
set the clock, so that the telescope can be turned on 
the polar axis without disengaging the clock from it. 

The weight on the end of the cord must be as heavy 
without being heavy enough to make the 
The alarm 


as possible 
shaft of the clock slip in the movement. 
apparatus may be removed from the clock, as it is 
The description of the stand 
makes its construction appear really much 


unnecessary. 





necessary, and returns the balance to 


he intake side of the compressor The 


urn impulse of the air during expan 


ion converts the displacement pump into 


in economical machine, and opens up 


possibilities of additional uses for 
pressed alr in permanent pumping 
plents in connection with water supply in 
tallation and, in fact, for raising any 
liquids that can be dealt with by other 
pump Another new. invention related to 
th eturn-ailr pump, although employed in 
1 e a different direction, is the electro 
pneumaiic rock drill This machine is of 
revolutionary character in design rhe 
rill has no valve or valve motio 4 
mall air compressor is fitted near the 


ill to be operated; two pieces of hose 
onnect one end of the compressor 


drill 


valves or obstructions to pre 


with one end of the cylinder, and 
there are i 
vent the free flow of the air through the 
hose or into or out from either cylinder 
The compressor is driven by a small elec 


tric motor mounted upon the same frame 





\s the compressor piston moves to and fro, 
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more difficult than it really is, but it is 


worth the trouble taken by anyone scien- 
tifically inclined and with enough mechani- 
eal ability The writer has made one, and 
this illustration is taken from his instru- 
ment, It 
for mere viewing purposes, but for photo- 


works as perfectly as necessary 


graphic work the bearing of the polar axis 
should be lined with a brass tube and the 
axis itself made from iron or brass rod. 

—— Se — 
May Fever. 

It is now known that hay fever is due to 
the invasion of the mucous membrane of 
the nose by the pollen of certain plants. 
This membrane is not equally sensitive in 
all persons; there are many who are quite 
Different pollens 
that of 
certain plants is innocuous, whereas that 
The irri- 
tating action is really exerted by the pollen 


immune from hay fever. 
have not the same activity either; 


of other species is very active. 


itself, and not by a bacterium of any kind. 


This has been well established by Dun- 
bar, At present a hundred and fourteen 
plants are known to have toxic pollen; 








the ressure rises in front of it and falls 
i ind it, causing alternations of pressure 
at the two ends of the drill cylinder, and 
After 


no additional air is taken in 


hereby operating the drill piston 


he first charge 


except to 


compensate for leakage, and none is discharged. The 
drill piston is checked at each end by the elasticity of 
the air so that the force is not lost, but is transmitted 
to help the next stroke, Thus the important economy 


of the return-alr pump is reproduced in another way 
The new form of drill has been worked under exacting 
conditions for several years in this country 

- —_><-> a — 
Fog. 
the well-known authority upon 


Volcanic Dust 
V. Stanislas Meunier 
meteorological effects 


gives an account of a phenome 


non which occurred at Paris and which was no doubt 





ised by the eruption of Vesuviu On the morning 
of h of April a dry yellowish fog extended 
ey city It was strong enough to interfere with 
the navigation on the Seine, and the sun appeared 
unite peculiar aspect. Supposing that this phenome 
non might be caused by the eruption of Vesuvius, M 
Meunier placed upon the roof of his dwelling a series 
‘ plates covered with glycerine so as to retain the 
loatin dust These plates when treated with water 
ive ara ibundant deposit in which soot and or 
ganic matter were visible to the naked eve The fine 
portion of the deposit, which was separated by the 
Thoulet heavy liquid ve an extremely fine sand, and 
microse examinatior f this confirmed M. Meu 
niet de 
Comparison of this sand with the ash sent up by 
Vesuvius in 1822, of which he had a sample, showed a 
lete identity with the latter. The main difference 
in the presence of some perfectly spherical 
s of oxidized iron in the Paris dust We may 
herefore, admit that the fog seen in Paris was caused 


he very fine dust sent up from Vesuvius 
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A HOME-MADE EQUATORIAL MOUNTING FOR TELESCOPES, 


side of the longer and is joined onto it 1 inch from 
After 


l-inch hole is bored through the center of 


the upper end ie pieces D are glued firmly 
together, a 
the smaller piece till it intersects the longer boring. 

The axes of the stand are made of 1-inch dowels 
inches long serves for the polar axis. 


into DP) but not 


and a piece 8% 
One end of this piece is glued tightly 
far enough to interfere with the passing of a similar 
dowel through the longer cylinder 

The free end of the dowel marked z' is rubbed with 
graphite such as that used on bicycle chains, to make 
it turn easily, and is pushed into the hole in the 
piece P. 

The member Z serves as the bed of the telescope. 
4 shoulder \% inch thick and of the same diameter 
and section as the longer cylinder D, is glued to the 
piece FE which is made of any convenient size, accord- 
ing to the size and curvature of the telescope. £ is 
the section of such a piece. Into the bottom of this 
l-inch hole and 


glued into it. The dowel may be left about 2% feet 


is bored another another dowel is 


long. It is pushed through the long cylinder **, and 
thus forms the declination axis 

The telescope is attached to # by means of strips 
of brass passing over its barrel and is fastened with 
of FE. When the 
i sliding weight, about half as heavy as the 


crews on each side telescope is 


mounted 


telescope, is adjusted on the free end of 2° which was 
left feet, and when the telescope is balanced by it, 
I lowel projecting beyond the weight is cut off, 


By means of the bolt passed through B and C the 


polar axis can be adjusted to the pole of the celestial 
sphere, no matter In what latitude the stand is used. 
The stand thus made answers nearly all the pur- 


poses of the instrument purchased at a much greater 


and quite a number of gramina 
The active principle 


- wheat, rye, 
form a part of them 
of the pollen consists of a granular amyla- 
ceous material, and lasts a long while. It 

is possible by snuffing up dry toxic pollen, to produce 
hay fever during the middle of winter. The toxin of 
this granular material has been separated, and it has 
manufacturing an antitoxin. But the 
their antitoxins 


been used in 
toxins of the different pollens vary; 
correspondingly. We can scarcely hope to find an anti- 
toxin that will permit of treating hay fevers due to 
different pollens. It will be sufficient indeed to pre- 
pare antitoxins corresponding to the principal toxic 
pollens The antitoxin should be administered by 
preference in a powder—a mixture of sugar and anti- 


toxic serum. It generally cures and confers a certain 


immunity. Out of 222 cases treated, these results 
were obtained: 

127 successes............ say 57 per cent 

71 improvements.......... say 32 per cent 

D4 TRUIOR. 0c cccecccses ..Say 11 per cent. 


The proportion is very encouraging.—From L'Illus- 
tration. 
————ee 0 
An intermittent filter will shortly be completed for 
the temporary treatment of the Ludlow reservoir sup 
ply of the Springfield, Mass., waterworks. Its object 
is to remove tastes and odors from the water during 
the summer season, and it is not for winter use OF 
for removing a large proportion of bacteria. [It was 
designed by Mr. Allen Hazen, and is being constructed 
a point 
projectiug into the reservoir, and with 
Water will be pumped from the res orvoir 
and 


by leveling off an area of about four acres on 
covering it 
coarse sand 
through a 24-inch pipe to an aerating fountain 
thence distributed over the filters. The effluent will 
121% feet apart, leading 
where 


be collected in 8-inch drains 
to a collector which terminates in a chambet 


aeration will take place, 
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The Pure Food Question Again, 


To the Editor of the Scienriric AMERICAN: 

{ note in your esteemed issue of September 1 that 
you published an article from the prolific pen of the 
Chief of the Bureau of Chemistry, Department of Ag- 
riculture, criticising my communication published in 
your valuable issue of August 18. 

Irrespective of the chief chemist’s remarks, the law 
will compel the true labeling of all food products. 
Any manufacturer or packer of food stuff certainly 
labels his products. The label must be correct or the 
article will be deemed adulterated. 

The law says in the case of food that it will be 
deemed adulterated: 

First: “If it be an imitation of or offered for sale 
under the distinctive name of another article.” 

Second: “If it be labeled or branded so as to de- 
ceive or mislead the purchasers or purport to be a 
foreign product when not so or if the contents of the 
package as originally put up shall have been removed 
in whole or in part and other contents shall have been 
placed in such packages, or if it fail to bear a state- 
ment on the label of the quantity or proportion of any 
morphine, opium, cocaine, heroin, alpha or beta 
eucaine, chloroform, cannabis indica, chloral hydrate, 
or acetanilide, or any derivative or preparation of any 
such substances contained therein.” 

Third: “If in package form, and the contents are 
stated in terms of weight or measure, they are not 
plainly and correctly stated on the outside of the 
package.” 

Fourth: “If the package containing it or its label 
shall bear any statement, design, or device regarding 
the ingredients or the substances contained therein, 
which statement, design, or device shall be false or 
misleading in any particular.” 

I will not weary your readers with any more quo- 
tations from the law, as I am confident they will at 
once recognize the fact that the law does compel the 
true labeling of all articles of food. I will also say 
for the further authentic information of your numer- 
ous readers, that while the federal law does not men- 
tion borax or boric acid, it will allow the outward 
application of a non-penetrating preservative. 

Boron compounds are of a non-penetrating nature 
and they are the preservatives recognized as the only 
ones that are allowed. The chief chemist is well 
aware of the fact. He says my communication was 
written “to induce the people to think that borax and 
boric acid are permitted preservatives, but this is not 
the case, as is shown by the recent regulation for the 
enforcement of the meat inspection act, in which all 
preservatives, with the exception of sugar, salt, spices, 
vinegar, wood smoke and, pending further investiga- 
tions, saltpeter, are prohibited.” The forgetful chief 
neglected to add to the above “unless specifically pro- 
vided for by a federal statute.” 

The chief chemist then says, referring to boron 
preservatives: “If used at all, can only be used at the 
time of packing, only externally, and only when neces- 
sarily removed, and only when directions for such re- 
moval accompany each package.” Another instance 
where the law will compel a label. 

The chief chemist quotes some comparatively un- 
known Baltimore doctors who have freely quoted the 
chief, who without doubt supplied them with the mat- 
ter which the chief quotes as follows: 

“Borax and boric acid as preservatives are the sub- 
ject of numerous conflicting opinions. It is possible 
that some of the favorable opinions have been issued 
by those who draw their salaries and their opinions 
from the same source. While it is stated by many that 
the use of these chemicals is not injurious, there are 
instances on record when they have caused severe 
symptoms and even death.” 

The completion of the article the chief overlooked, 
which is as follows: “Boracic acid and borax may, 
however, find their proper use in preserving meats 
such as hams for exporting purposes. Meat sprinkled 
with boric acid does not become slimy as it does with- 
out it.” 

The Baltimore doctors do not cite the cases where 
death occurred from borax. I am inclined to think 
they are unable to prove their statements, as I have 
made an exhaustive study of boron food preservatives 
and I do not know of an authentic case where a per- 
son has been injured, much less killed, by partaking 
of foods preserved with borax or boric acid. 

Why did not the chief quote such world-renowned 
professors as F. W. Tunnicliffe and Dr. Otto Rosen- 
heim, of London, who experimented with boron com- 
pounds on children? Their observations were made on 
three children, two boys aged two and one-half years 
and five years, and a girl aged four years, who was 
delicate, being convalescent from pneumonia, The 
result of their experiments oa the children was that 
neither boric acid nor borax in any way affected the 
Seneral health and well-being of the children, 


Scientific American 


The experiments made by the chief chemist also 
resulted in favor of boron preservatives. It is a well- 
known fact that the government employes who ten- 
dered their stomachs for Uncle Sam to determine 
the effects of borax and boric acid on the human sys- 
tem were, when the test was completed, in better 
physical condition than when they entered the con- 
test seven months before; consequently, the fact is, 
that, boron preservatives were not injurious to the 
boys or the invalid girl or to the members of the 
so-called “poison squad” or to the English nation 
who have consumed boraxed foods for decades. Con- 
sequently, these mild, innocent preservatives should 
not be condemned. 

The above are facts that cannot be disputed, and as 
I well know the Screntiric AMERICAN desires scientific 
facts, I take pleasure in forwarding this communica- 
tion to you. H. H. LAnepon. 

New York, September 11, 1906. 
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The Causes of Gun Erosion, 
To the Editor of the Scienrivic AMERICAN: 

I have read with interest your editorial on “Gun 
Erosion” in the September 15 issue of your valuable 
paper. While I admit the correctness of a large part 
of your article, I do not believe that you have stated 
the entire case in regard to erosion. My reasons are 
as follows: 

If the erosion of the bore of a rifle were due solely, 
or even principally, to the rush of gases past an im- 
perfectly-fitting projectile, the destruction would be 
practically uniform along the entire length of the 
bore. If, however, the erosion is due to the action 
of the highly-heated and chemically-active gas con- 
fined behind the projectile, the erosion will become 
progressively less as the muzzle of the gun is ap- 
proached, the reason being, of course, that the breech 
end of the bore is subject to the action of these gases 
for a comparatively longer period. As a matter of 
fact, the latter is the case, so we may conclude with 
certainty that a larger part of the erosion is due to 
this cause. 

That these gases should produce serious erosion is 
entirely reasonable. Being under extremely high pres- 
sure, they are probably more active chemically than 
they would be otherwise, and have a solvent action 
upon any oxidizable metal, just as steam at high 
temperatures dissolves certain qualities of glass which 
are unattacked at ordinary pressures. On account of 
the very great temperature of explosion, several thou- 
sand degrees, the inner surface of the gun must be 
raised almost to a melting heat. The gases within the 

un during an explosion are not by any means quies- 
cent, but are probably circulating in currents of enor- 
mous velocity, due to the contraction of the bore im- 
mediately forward of the powder chamber. These 
powerful currents of intensely-heated and corrosive 
gases, playing upon the heated and softened steel of 
the gun, can have no other effect but to produce seri- 
ous erosion, 

On the other hand, the effect of the rush of gas by 
the projectile cannot produce as serious results. Since 
the gases can only pass the projectile in very thin 
streams, they must be comparatively cool. Not only 
so, but they encounter only the cool surface of the 
gun tube, since the heat has not had a chance to act 
on that part of the bore occupied by, or ahead of, 
the projectile. The gases escaping past the projectile 
can only act at any given point in the bore while 
the projectile is passing that point. The gases con- 
fined behind the projectile act at any point in the 
bore for the whole time occupied by the projectile in 
passing up the remainder of the bore, an interval on 
the average at least ten times as long. For these 
several reasons, we may conclude that the major part 
of the erosion is due to the action of the gas confined 
behind the projectile. 

While it is true that the remedy proposed in the 
editorial will eliminate that part of the erosion due 
to the rush of gas by the projectile, it is also true 
that the experiment has been tried in practically 
every country with unsatisfactory results. It is easily 
possible to construct a device which will practically 
prevent any gases from escaping past the shot as it 
rushes up the bore. But although the erosion is re- 
duced, the most of it still remains. We must seek 
elsewhere for the cure of the difficulty. 

One way out of the difficulty would be to dispense 
with the rifling, making the gun smodth-bored, and 
adopt some other method of giving the requisite rotary 
motion to the projectile, as was done in the case of 
the pneumatic dynamite gun developed by Zalinsky. 
The smooth bore would be less subject to erosion, and 
the effects would be less serious on the accuracy of 
fire. Another method that might be successful would 
be the reduction in temperature of the gases by the 
use of some inert volatile solid in connection with 
the powder, such as ammonium carbonate. A larger 
weight of charge would thus be required to produce 
the same volume and pressure of gas, but the lower 
temperature would make the gas less erosive. 
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The writer is of the opinion, however, that the best 
solution of the difficulty lies in the use of bigh-speed 
steel for the material of inner tubes. Since the gas 
developed by modern powders is oxidizing in its ten- 
dency, high-speed steel would be especially valuable 
in this case, in that it is almost impossible to burn 
it. Since high-speed steel maintains its strength and 
hardness at a dull red heat, it is especialiy adapted to 
the service demanded of the inner tubes of guns 
Since it is able to withstand the tremendous wear in- 
volved in cutting operations, at such speeds that both 
tool and chip approach the temperatures of the inner 
wall of a gun, it would seem to follow that it is the 
proper material to withstand the wear of the rushing 
gases and projectile. So far as the writer is aware, 
nothing has been done along this line, and it would 
seem to be the part of wisdom for the government 
to try the experiment upon a gun of smal! caliber 

There are objections to the use of this sieel for 
this purpose, such as high cost of material and of 
working. However, if its use would double the life 
of the gun, it would be a profitable investment. Add 
to this the fact that the use of this steel offers an op- 
portunity to very largely increase the power of the 
gun, and we must conclude that even with the same 
life of gun, the proposed weapon would be far the 
cheaper, considering its power. 

Forrest ©. Carputio. 

Syracuse, N. Y., September 14, 1906. 











Restoration of Color of Hatr After Troatment 
With Roentgen Heys. 

Dr. Imbert, professor in the medical faculty at 
Montpellier, and Dr. Marqués, his head laboratory as- 
sistant, have been busying themselves daily with 
medical applications of X-rays. They were tolerably 
surprised to find that the beard and hair (which 
were almost white) of one of them were progres- 
sively becoming colored, to the point even of shortly 
assuming a hue deeper than the original one. On 
the other hand, in the case of a man of fifty-five 
whom the two professors treated with X-rays for a 
lupus affecting the left cheek, the hair turned strongly 
gray. During the first months of treatment they had 
refrained from limiting by a screen the surface to be 
irradiated. The hair for several centimeters around 
the left ear, fell; of the hairs of the mustache, fur- 
ther withdrawn from the blister, ne appreciable tir- 
radiation was noticed. The hair grew almost black 
again near the ear, its color plainly weakening in pro- 
portion to the distance from it. Likewise the left 
half of the mustache had assumed a hue less white 
than the right half. The hair has not been subjected 
to the X-rays for several months, and it is frequently 
cut; but it remains black. Other observations authkor- 
ize Messrs. Imbert and Marqués to declare that under 
the influence of X-rays, light hair assumes a deeper 
shade. This last attribute will no doubt be little util- 
ized by young women; but the new process which per- 
mits of no longer growing gray in growing old will 
be highly appreciated by both sexes, if new investi- 
gations establish definitely its usefulness and harm- 
lessness. However, physicians alone wiii have the 
right to dye hair in this manner; for a recent de- 
cision of the Académie de Médecine has reincluded the 
use of X-rays in the category of medica! practices for- 
bidden to the vulgar. Still, everyone will reserve the 
right of “coloring” himself; but extreme prudence is 
requisite in the matter.—L’'Illustration. 

0 
The Current Supplement, 

The current SuprLeMENtT, No. 1604, contains an un- 
usual amount of valuable matter. It opens with a 
well-illustrated and excellently written deseription of 
the gigantic irrigation project which has been under- 
taken by the Canadian Pacific Railway, and which will 
involve the expenditure of $4,000,000. Elihu Thomson 
presents his views on the nature and origin of volcanic 
heat. Prof. J. A. Ewing writes on the structure of 
metals. The splendid treatise on the modern manufac 
ture of alcohol which was begun in the last mumber 
is continued. In this installment the subjects taken 
up are the preparation of the must from various 
agricultural products, and the fermentation of the 
wort. The article on large electrical and steam ioco- 
motives is coneluded. Robert Grimshaw writes on the 
industrial applications of gypsum. The English corres- 
pondent of the Screntiric AMeRican describea a depth 
indicator for torpedo boats. Edwin J. Prindie’s excel- 
lent analysis of the art of invention is concluded. 
Joseph Eysséric gives the results of his experiments 








with wind shields, and tells how he successfully used 
one type of wind shield on an automobile 
—> + 6+ a 


During the twelve months ending June 30, 105, the 
value of American automobiles exported was °8,497,- 
016, which is a million dollars more than during the 
previous year. Of a little more than half a million 
dollars’ worth of cars that were exported during June, 
England took the greatest proportion, $194,799, with 
British North America second, Mexice third, and: 
France fourth, 
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MACHINES IN THE ELIMINATION RACE FOR THE elimination, and obtained third place in the Vander- ears. Each pair of cylinders is an integral casting. The 
VANDERBILT CUP bilt race itself This year two complete racers were inlet valves are placed directly over the exhaust valves, 








Our 1 one how six out of the eight dif built by the Locomobile Company after the designs of and are opened downward by means of horizontal lever 
ferent n ‘ f machines which started in the Van Mr. A. L. Riker The new machines are somewhat arms worked by vertical push rods from the single 
derbilt Cup elimination race on the ‘d instant. Thi more powerful than the 1905 racer, and they accelerate cam shaft. Magneto ignition by a special form of 
i he second time that sufficient American machine much faste1 The engines have a bore and stroke cf high-tension magneto is the only system used. If the 
have been entered to make necessary an elimination 74, and 6 inches respectively, and the rated horse magneto becomes disarranged, there is no chance of 
race for the selection of the five cars that constitute power is 110 at 1,100 R. P. M., at which speed of the running the car upon batteries. The engines are pro 
the American team. Out of fifteen entries there wer engine the car travels about 100 milés an hour. Cop vided with mechanical oilers chain-driven from the i 
twelve starter and three of the latter succeeded in per water jackets are used again, owing to their fight cam shaft. No fan is used behind the radiator, the 
finishing A description of some of these machins weight and the ease of casting the cylinders These natural draft being depended upon. The transmission 
and & paragraph telling the result of the race, will be are cast in pairs, as heretofore The magneto and furnishes three speeds, and is of the selective type, each 
found below make-and-break igniters, together with an 8-volt stor speed being obtained by selecting one of three sets of 

The race consisted of ten rounds of the 29.71-mile ige battery for starting, form the ignition equipment pinions A direct drive to the countershaft is fur 
course The course has eleven harp turn ind a of this machine The carbureter has a balanced piston nished on all three speeds. The final drive is by double 
number of stretches of winding road, beside everal throttle valve, which does away with any sticking of chains to the rear wheels. A large cone clutch with 
hills having a grade as high as 10 per cent the valve and makes it easy to operate. The engine is positive supplementary locking device is used, and a 

rhe machine that won the 1905 elimination race wa lubricated by a series of small hand pumps placed on double universal joint is fitted between the engine and 
a four-cylinder, 60-horse-power Pope-Toledo. The Pope the footboard, so that they can force oil directly from the transmission. All three of the Thomas racers 
Manufacturing Company also entered a_ six-cylinde the tank (which is behind the latter) to the bearings have their rear wheels fitted with removable rims, so 
machine of 90 horse-power in last year’s event, but thi and crank case of the engine. These racers are pro that all that is required to change a tire is to remove 
ar did not fulfill expectations Consequently, the vided with a leather-lined cone clutch of large diam six nuts, take off the rim, put on a new one, and re- 
makers have decided this year upon a four-cylinde eter, which is thoroughly incased and protected from place the nuts—an operation that can be accomplished 























. * . : . " “or 
Tracy and Poole on the Winning Locomobile Racer. Lytle and Dingley on the Pope-Toledo Racer. 
Deepiie the trouble on the firet round, tis inachine gained steadily and won in 5 hours, 27 minutes, 45 seconds Three tires of this car were replaced on the sixth round Trouble was also experienced with the radiator 
Phe fastest round of the 29,71-mile circuit was made in 29 minutes, 29.6 seconds leaking, The car was in fourth place on its final round when the race was stopped, 























The 60 H. P. Haynes Car, Which Finished Third in 6 Hours, 25 Minutes, 39 Seconds. The Engine, Control Levers and Footboard of the 110 H. P. Locomobile. 


SOME OF THE WINNING MACHINES IN THE VANDERBILT CUP ELIMINATION TRIAL, 


racer of 120 herse-power. The cylinders have a bore oil A positive clutch consisting of pins which slip in a couple of minutes with the aid of special socket . 
of i‘% inches. and the stroke of the pistons is 6% into holes on a plate attached to the flywheel is also wrenches. 
inches rhis engine develops its full power at 1,200 provided. This can«be slipped in after the cone clutch The most novel and distinctively American type of 
R. P. M which speed of the motor the car trave has taken hold. A three-speed sliding-gear transmission car in the elimination trial was the Frayer-Miller. 
100 miles an hour upon the fourth eed \ of the usual Locomobile type, but having its shafts Three of these machines were entered, and all started 
of the multiple disk type is employed. The transmis mounted on ball bearings, is employed. The wheels also in the race. These cars are remarkable from the fact 
sion is of the selective type, there being two main sets run on ball bearings of the single-ring silent type. The that their engines, which have the same bore and 
of beve! driving gears, so that a direct drive is had wheel base of the racer is 120 inches, and it is stroke as those in the Locomobile racer, viz.. 74 x 6 
on both the third and fourth speeds. The first three fitted with 3%4 by 34-inch tires in front and 4% inches, are cooled entirely by air, which is forced by 
speeds are 25, 50, and 75 miles per hour at full speed by 34 in the rear. The usual double chain drive to a powerful gear-driven blower, located in front of the 
of the engine. High-tension magneto ignition is used the rear wheels is employed. Expanding ring emer- engine, through a casing extending over the tops of the 
the spark plugs being located in the side of the cylin en brakes are fitted to the rear wheels, and a eylinders and connectirg with aluminium air jackets 
dere just below their heads. The cylinders are cast pedal-operated band brake to the differential. That this method of cooling has been applied success- 
in pairs, and fitted with copper water jackets. Resid: The Thomas firm, which also tried a six-cylinder fully to so large an engine speaks volumes for Amer- 
the regular mechanical oiler. there are special oll racer last year, has this year returned to the four- ican ingenuity These machines were built by 
pumps for forcing oil into the crank case. The car is cylinder type of motor, and has built no less than the Oscar Lear Automobile Company with the 
fitted with Hess-Bright ball bearings in the wheels, but three powerful racers of 115 horse-power, all three of idea of demonstrating to a finish the air-cooled prin 
plain bearings are used in the engine and transmission which started in the elimination event. The engines ciple. They are without exception the largest 
The wheel base of the car is short, being only 104 of these racers have 6% x 54-inch cylinders, and at air-cooled cars ever constructed. In order to make 
inches The wheels are 32 inches in diameter, fitted 1,300 R. P. M. they drive the car 100 miles an hour. these cars as light as possible, their designer, Mr. 
" with 3%-inch tires in front and 4% in the rear As can be seen fro”) the illustration, the Thomas en L. A. Frayer, built them with tubular axles and 
The Locomobile racer finished second in last year’s gine is one of the most clean-cut engines on any of the wire wheels. After a number of practice trials had 
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yn the course, however, he found that the 


been made < 
wire wh would not stand the strain of the many 
sharp Consequently, wooden wheels were sub- 


rhe drive of all three cars is by means of a 
ift and live rear axle of the floating type, 


stituted 


prope iit : 
in which the weight is all carried upon the tubular 
outer axle The wheels are fitted with both internal 


and external band brakes, which are applied to a drum 


on the metal hub 
eparate cylinders, having the inlet and 
placed horizontally in the cylinder 
heads and on opposite sides of the cylinders. The 
by means of batteries and coils 


The engines of these cars are made 
up of foul 


exhaust valves 


ignition | 
The transmission of the Frayer-Miller cars is of a 
new type known as the Belden change-speed gear. 
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for operating the make-and-break igniters. These 
igniters are very simple in construction, and allow- 
ance is made for a considerable amount of wear. 
There is an ingenious arrangement which makes it pos- 
sible to start the motor from the seat by pushing 
a round disk seen on the rear of the dashboard near 
the floor. This disk is on a special cam shaft ex- 
tending across the engine, and by pushing it and re- 
leasing it suddenly, the proper igniter is snapped and 
the engine starts. The transmission of the Matheson 
car is of the selective type, giving four speeds for- 
ward. There are two sets of bevel driving gears, thus 
affordin™ a direct drive on both the third and fourth 
speeds. 

The clutch is of the multiple-disk type, and contains 
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cylinders have the inlet and exhaust valves lo 
cated symmetrically on opposite sides. The engine 
is rated at 80 horse-power at 800 R. P. M. Two radia 
tors are used, one in front of the engine, and the 
other just back of it. The water circulation is oa the 
thermo-siphon principle. The clutch is of the multiple- 
disk type, the disks having a 6-inch working face 
and are 1-16 of an inch thick, A pressure of 600 
pounds to the square inch is obtained from the clutch 
spring. This 
completely incased in the transmission gear box, which 
contains a set of gears giving three speeds forward 
The drive is by propeller shaft to the 
live rear axle. The entire eight cylinders of the motor 
are supplied from a single carbureter 


clutch is exceedingly smal!, and is 


and a reverse 


























The Largest Air-Cooled Automobile Engine Ever Constructed. 


The cylinders (of 714 inch bore by 6 inch stroxe) are cooled by air from a blower located in front, 


Note the double carbureter and the mechanical oiler at the right. 


The Frayer-Miller 110 H. P. Air-Cooled Racer. 


One of these cars was on its ninth round and was running in sixth place when the race was 


called off, 


























Une of the Three 115 H. P. Thomas Racers. 


Thomas Car No, 6, driven by Le Blon, obtained second place in 5 hours, 51 minutes, 25 seconds, 


The Valve Side of the Thomas Engine, 


No fan is need behind the radiator of this car. The valves are all on one eide, mechanically operated, 

















The 60 H. P. Engine of the Matheson Car. 


cylinder heads operated from a single exposed camshaft, together with make-and-break 


Valves in th: 


igniters fed by a magneto, are the distinguishing features of this engine. 


SOME OF THE WINNING 


This type of transmission consists of a series of roller 
bevel Pinions that engage circular sets of pins on the 
driven member. The chief advantage is that a direct 
drive through one set of bevels is had on each speed. 
Consequently, there is no loss of power in driving 
through a number of gears. The transmission and 
wheels of these cars are mounted on ball bearings 
The Math¢ son 1 
car of 60 horse 
four-cylinder 


icer is in reality a regulation stock 
powe! The engine is of the standard 
Silvas ieshtea tn v1 ul ty pe, with both inlet and exhaust 
. ated in the cylindrical heads of the cylinders 
and operated by rocker levers from a single cam shaft 


locs ’ : 
ated hear the tops of the cylinders. 


is driven from a 
The cam shaft 


This cam shaft 
tical shaft by means of bevel gears. 
also fitted with special spiral cams 


Hess-Bright ball 
bearings are fitted to all the wheels, as well as to the 
transmission and the differential and sprocket shafts. 
The weight of the car is well up to the limit of 2,204 
pounds. As the frame was much heavier than the 
designer specified, it was drilled full of 
lighten it. The engine develops its maximum power 
at 1,200 R. P. M., at which engine speed the car makes 


fifty-one steel] disks running in oil. 


holes to 


The dimensions of the engine are 
The car has the 


90 miles an hour 
6 inches bore by 6 inches stroke. 
usual side chain drive to the rear wheels, and the latter 
are fitted with expanding ring brakes. 

The Maxwell eight-cylinder racer was damaged be 
fore the race, and did not start The bore and 
stroke of the cylinders are each 5 inches. The 


The Matheson Stock Racer. 


This car was eliminated on its first round owing to a burst tire causing it to swerye and run wto 


the diteb, 


MACHINES IN THE VANDERBILT CUP ELIMINATION TRIAL. 


The Haynes machine is the stock car with a racing 
body The engine is rated at 60 horse-power, and has 
a 5%-inch bore by a 6-inch stroke At 1,200 R. P. M 
it drives the car over 75 miles an hour The Hayne 
car made one of the best performances in the last 
elimination race, it having obtained fourth place rhe 
present car has many of the features that were first 
brought out on last year’s racer 

Still another stock machine was the Oldsmobile 40 
to 45-horse-power car. This car met with severa! ac 
dents during the practice spins on the course. It 
merely the chassis of the standard stock car, and 
has been lightened as much as possible for the race 

tjoth the 110-horse-power Christie front-drive racer 
and the 80-horse-power Apperson racer were demolished 
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The Luscious Red of the French Cherry—its 


shing imte telegraph poles a few days prior to go9ME REMARKABLE RESULTS WITH ARMOR-PIERCING 
. Chemical Genesis, 








y er Christ nor his mechant SHELLS. 

i Robertson and his man were seri During the past year some interesting experiments Consul-General Robert P. Skinner, of Marseilles, was 
Christie ripped his recently com vith a new type of armor-piercing shells have been asked by a California correspondent to ascertain by 

e-power touring car, fitted on a racin ‘ ried out | he British government authorities what method French glacé or preserved cherries are 

t irted ninth in the race rh new projectile, known as the “Heclon,” is the dyed, as they command a higher price than California 

The result of the imination race was as follow product of the Hadfield Foundry, of Sheffield They cherries in the American market “solely on account of 
on the 110-horse-power Locomobile, first Ir are of the ““ ed” type, and the results obtained color.” The inquirer adds that French cherries possess 

he 17 minutes, and 45 seconds—an average speed therewith have exceeded anything previously accom “a beautiful deep-red color that is bright and clear, 
of 54.88 miles an hou plished rhe projectiles of 2144 per cent bursting ca although they lack the flavor of the home-grown fruit. 

Le | horse-power Thoma econd In o pacity range. in caliber from 4% inches to 12 inches, We could increase our sales many fold if we could color 
} . : , » seconds, or al ve ‘age speed of ind have successfully pierced Krupp cemented armor! eur cherries artificially as they do in France. Mr. 
0.72 mile hou lates ranging from 5 inches to 12 inches in thick Skinner replies: 

Hardit he 60-hors« r Hayne third in 6 ne without breaking. The results achieved are as French candied cherries are first bleached with 
hou 25 nute 9 seconds, o erage speed of follow sulphurous acid and then dyed in the course of manu- 
16.99 an hou facture with an aniline preparation known commer- 

i a f few ' { , ' e on _— s <— cially as “rose nouveau.” In former times carmine 
between the Pope-Toledo, the Locomobile, and Le Plate, voles, powders made of cochineal were used, and are still in 
ior rhoma The Locomobile had tire trouble in | -. Foot-Seconds. use in a limited way for very superior products, but 
he first round, which caused it to assume sixth place — the aniline color is cheaper, and I am notified by 

’ 44-inch projectile perforated... 5 1990 mange ny ee ie iE arn: 
it it kept gaining on each subsequent lap till, at the 47-inch projectile perforated. | 6 2100 four of the leading houses exporting to the United 
yf the fourth (which was made in 29.48) it held 7 hon : oral etile Seemed aoserl ; oo States that they use the cheaper material. One of 
f place At the end of the fifth lap it had fallen 9 Zinch projectie perforaed . } 9 2033 these four houses writes as follows: 

. 12.0-inch projectile perfuraced... 2 1981 ‘ —— ‘ : . . 
e | Chor he fir i “The fruits invoiced by us are colored with ‘rose 
Pope-Toledo ond the remaind of the - ¥ fs = nouveau, a dye authorized in France after analysis 
ra i | e between Tracy and Le Blon for first In Spain equally successful results have been by the Municipal Laboratory of Paris. All our labels 
plac lhe former held it at the end of the sixth lap, achieved, and the makers have completed the unit bear the mention ‘artificially colored,’ to conform to 
and the itier regained it at the end of the seventh of large caliber capped shell for the Spanish navy. the American custom-house regulation. The boxes of 
nd elghth, only to lose it finally during the ninth 4 supreme test was imposed upon one of these shells ‘chinois verts,’ plums, and angelicas, although contain- 
ing no coloring matter, bear the mention ‘colored with 


und From fourth place at the end of the fifth lap upon the proving grounds of another important Euro- 
In this case the plate to be attacked con- sulphate of copper,’ in order to prevent any possible 


the Haynes moved to third at the end of the sixth, and pean powe! 
held this position to the end of the race difficultye with the customs.” The “rose 
rhe Pope-Toledo wa econd at the comple ; 7 OS i nouveau” is a methylated and ethylated 

derivative of coal tar. ‘Rose nouveau” is 


tion of half the race but an inordinate 
likewise utilized in the manufacture of col- 


amotnt of tire trouble on the sixth round 
ored biscuits, sometimes alone and some- 


caused it to drop back to fourth place, in 


times mixed with dry carmine. 


iich position it was running (having com 
[The consul suggests that the future of 


ed nine rounds) when the race was called 
California preserved fruit and every other 


oft Walter Christie had finished ‘his eighth 
natural product may be improved in the 


was on the ninth and holding fifth 


t ind 
place when the race was stopped Frayet long run, if the packers will carefully re 
Miller No. 11 wa ixth, and wa he onl frain from the exercise of those merely 
emaining car running decorative arts presumed to appeal to the 
By obtaining third place the Haynes car public taste. It may be doubted if any great 
ined new laurels for steady and consistent portion of the consuming public is either de- 
running Its average speed was not quite a ceived or flattered by the artificial gorgeous- 
bigh that made last year, but it was on ness of fruits which have been boiled until 
their natural color has departed and then 


place ahead of that obtained last year at 
dipped in aniline dye. Though the prepara 


the fir } None of he other stock car 


t favorable howing Of the two tion may be perfectly harmless, it certainly 


contributes nothing to the excellence of the 
finished article, and the knowledge of these 


teams of three cars each—the Thomas and 


the Frayer-Miller—but one car of each team 
ed in finish or in keepir going facts tends to hold in check the public de- 
till the ce was called off mand. 
The result of the eliminatory race seems to The use of sulphur bleach upon thin- 
shelled almonds has actually diminished the 


show that the American team will have but 
demand for these nuts in France, for the 


reason that the kernels are sooner or later 
affected, acquiring an acrid taste which no 


one racer that is in the same class with the 


foreign machines, and that can be depends 


upon to run teadily without breakdowns 

nd yet hav ufficient speed to make up time body likes. As applicd both to almonds and 

ost by tire trouble That only a racer of walnuts the sulphur bleaching process is, 
furthermore, frequently a species of mild 


his deseription will have any chance in the 
nderbilt race on October 6 seems to have fraud, as it enables the dealer to mix nuts 


proven by the results of that race last of old and new crops and different countries, 





give them the same shade, and get the same 








ur It is to be hoped that the one repre 
ntative American racer will finish the race J price. It is presumed that public taste re 
eper in the same position in which it fin- “HECLON” ARMOR-PIERCING CAPPED PROJECTILES RANGING FROM quires a uae bleached nut, estat no in- 
shed the elimination 4% INCHES TO 13 INCHES. telligent individual really objects to the 
ae > a The photograph shows tbe shells after they perforated armor plates varying in thickness from honest color of a walnut or almond shell, 
The tnsulation of Insulators, 5 inches to 12 inches. especially when that color may be taken as 
Commencing with the green bottle glass a guarantee of the quality of the kernels. 
legraph insulator, the size of a tea-cup, about ten sisted of a 12-inch Krupp cemented armor plate backed Vice-Consul Brown sends from Lyon the following 
ears ago, the electric power-transmission engineers with 12-inch oak and three %-inch skin plates. In directions for coloring cherries 
have been steadily increasing the size and cost of their stead of firing a 12-inch projectile, as is generally The fruit is selected, washed, stemmed, and spread 
high-tension insulators, until now they are using huge done, at such a plate, a 10-inch Heclon projectile was upon slat frames of wood underneath which at inter- 
vlass or porcelain insulators, the size of a cabbage utilized, being fired at the low velocity of 1,877 foot- vals basins of sulphur are placed; the cherries are sub 
According to the Electrical World, there has been no seconds. The shell perforated the plate and backing, jected to the fumes of the ignited sulphur until they 
help for this visible swelling of the insulator The and, despite the severity of the test, the projectile are of a uniform color, which is usually yellow. A 
little ones simply would not stand the electric stress, was found with only two small pieces of the shoulder quantity of the coloring matter (rose nouveau) is dis 
the electric pressure rose by leaps and bounds broken, no less than 2,600 feet beyond the target. solved in a liter of -cold water. Then the cherries are 
Even now the manufacturers would be ready to risk These ,.ojectiles have been adopted by the British placed in an earthen pot with a little of the coloring 
nstructing transformers for one hundred kilovolts authorities, since they have been found to excel other liquid, dissolved sugar, and glucose, glucose being 
eer t that pre ire Per types in their penetrative capacity without breaking. used only in sufficient quantity to prevent crystalliza- 
hay he line engi may do so before long rhe 2--e-2 -- - tion and souring and to keep the fruit soft. The mass, 
stion is wh will their insulat« then be? Will It is reported by the Vienna journals that a party of after mixing, is turned into copper kettles and boiled 
be as large as umbrellas? Is long-distance tran Dalmatian fishers, when drawing up their nets from a slowly for about ten minutes. It is then all turned 
tiission to be limited by the cost of conducts or by depth of 100 feet or more, brought up an interesting back into the earthen vessel and allowed to cool for 
the ost of insulators? A new suggestion is offered object in the shape of a cutlass, coming no doubt from two or three days to permit the coloring matter to 
Italy Instead of placing the high-tension con 1 long-sunk wrech Judging by the crustaceous de- permeate the fruit. If the color is not as desired @ 
the top of the insulator, and arranging a vosits which partly covered the blade, it must have very little more coloring matter is added and the 
' i elain petticoats beneath, so that a beetle lain at the bottom of the Adriatic for many years above process is repeated sometimes fifteen or twenty 
me 60 centimeters in the short The fishers in question brought their discovery to times, or until the desired color is obtained and the 
' ver { irface from wire to pin, the new in Spalato, and an army officer saw it and purchased it glacé process finished. 
ha the wire underneath the topmost petti for a small sum. The officer then sent the cutlass One and one-half kilos (kilo — 2.20 pounds) of this 
| d int 1 relatively thin um | covered with crustacea, to the Minister of Marine coloring matter is sufficient to treat 10,000 kilos of 
ell \ xamining it carefully, it was found that the cherries. The fresh cherries cost about 6 to 7 cents 4 
rhe purpose of the umbrella is only to shelter from hil in a very good state of preservation. This kilo and after being treated by this process they are 
‘ sulate o that the umbrella can be irm ently belonged to the navy, and it is thought sold at 36 to 42 cents per kilo. 
“1 xKpansi ve rm 1etual insulator be by ) iuthorities that it may have been used on 2+ ore — 
he ’ te be erably smaller boa he frigate “Radetzky,” which was sunk in 1869 The Duke of the Abruzzi has named the three high 
' ld be necessary in ca mbrella were At present the weapon is to be seen at the Imperial est peaks of Mount Ruwenzori after Queen Margherita 
removed and Ro Marine Museum at Pola Queen Alexandra, and King Leopold. 
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AN IMPROVED WINDOW RAISING AND LOCKING 
DEVICE. 

An ingenious window raising and locking device 
has been recently invented by Mr. Archibald Nesbett 
of the Fuller Construction Company, of New York, 
and Mr. Frans Bruno, of Brooklyn, which possesses 
all the merits of the several parts heretofore neces- 
sary to operate the sash in double-hung windows, be- 
sides being more economical, The device combines in 
itself that of sash weights, chain, pulleys, locks and 
lifts, and does away with the necessity for box frames 
with weight pockets. It can be attached in a frac- 
tion of the time usually required to hang a pair of 
sash, and is very simple and efficient in operation. 

It is often desirable to lock a window sash open suf- 
ficient to permit ventilation, and yet be secure from 
intrusion of burglars and sneak thieves. This can be 
accomplished with this device, as it provides for ab- 
solutely locking either or both sash in any desired 
position. 

The accompanying engraving illustrates the mechan- 
ism of the invention. In the pulley stile of che 
window is a drum, very similar to that of an ordinary 
pulley, which incloses a coil spring, one end of which 
is attached to a fixed shaft on which the drum re- 
volves; the other end is secured to the drum. The 
drum is provided with gear teeth which engage a 
rack in the sash, as shown in Fig. 2. This is applied 
to both sash, and when a sash is moved to a closed 


























AN IMPROVED WINDOW RAISING AND LOCKING 
DEVICE. 


position, it winds up the spring and is held in posi- 
tion with the lock; when the lock is released the 
sash automatically raises. To lock the sashes, a key 
is provided for each sash; this operates the lock 
which fits between the teeth in the drum and is held 
in a locking position by a spiral spring, but it may 
be withdrawn and by half a turn prevented from 
slipping back into engagement with the teeth, as 
shown in Fig. 1. 4 

The entire device, when installed, is invisible, ex- 
cept the small keys which are exposed on the turn at 
the party rail. 

Considering the economy, simplicity of operation 
and efficiency, the device should readily recommend 
itself. 

+ 2 


Patents as a Factor in Manufacturing Business, 

Under this heading, in the September number of 
the Engineering Magazine, Edwin J. Prindle, of the 
New York bar, furnishes some very useful information 
in untechnical language for the benefit of business 
men The value of a patent as the best and most 
effective means for controlling competition is strongly 
emphasized. The United Shoe Machinery Company, 
the Westinghouse Air Brake Company, and others are 
cited as corporations whose commanding position is 
dependent largely upon patents, and the Bell Tele- 
phone Company is quoted as a corporation which, even 
though it is not now dependent upon patents to any 
great extent, yet controls the situation, owing to the 
fact that it was permitted to locate itself and obtain 
a practical monopoly in many cities during the seven 
teen years in which its principal patent was active. 
“Patents are the only legal form of absolute mon- 
Opoly,” says Mr. Prindle, “and they are absolute so 
far as they go. In a recent decision the court said, 
‘Within his domain the patentee is Czar. The people 
Must take the invention on the terms he dictates, or 
let it alone for seventeen years. This is a necessity 
from the nature of the grant. Cries of restraint of 
trade and impairment of the freedom of sales are un 
availing, because for the promotien of the useful arts 
the constitution and statutes authorize this very 
monopoly The possession of suitable patents is, 
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therefore, of great importance to the manufacturer. 
On the other hand, it is equally important to the 
manufacturer whose competitor has patents, to under- 
stand what limitations, if any, there are to his com- 
petitor’s advantage, and how, if at all, a counter- 
advantage may be gained.” Considerable confusion is 
apt to arise in the minds of laymen as to what con- 
stitutes a patentable invention. There are four classes 
of inventions for which patents are granted, namely, 
arts, machines, manufactures, and compositions of 
matter. An art may be any process or series of opera- 
tions for accomplishing a physica’ or chemical result; 
for instance, the casting of car wueels, in which a 
jet of molten metal enters the mo!d in a tangential 
direction, producing a whirling motion which causes 
sound metal to float to the rim of the wheel, thus 
preventing cinders and bubbles from occ: rring in the 
rim. The patentability of the process is not affected 
by the fact that no new mechanism may be required. 
It is at this point that the manufacturer is often 
misled into thinking that there is no patentable in- 
vention present. 

“A machine is any assemblage of mechanical ele- 
ments having a law of action of its own.” The defi 
nition covers a jack knife as well as a steam engine. 

An article of manufacture is anything made by hand 
that is not an art, machine, or composition of matter; 
for instance, a safety pin, tooth brush, etc. 

Composition of matter is any mixture or combina- 
tion of chemical elements, such as calcium carbide 
from which acetylene is made, acetylene itself, a soap, 
or a tool steel. 

“A new combination of old elements may be patent- 
able, if it produces a new or improved result, or an 
old result in a new way. A new form of an element 
of a combination that is old, as a whole, may be 
patentable. Improvements and attachments on old 
machines may be patentable. A new use of an old 
device, or machine or process. my be patentable, if 
the new us 8 so different froin the old use as not 
to be obvious .o wo ordinary skilled workman in the 
art. 

“The grant of a pateut purports to give the in- 
ventor the right to make, use, and sell the invention; 
but in legal effect it really gives him only the ex- 
clusive right to prevent others from making, using, 
and selline the invention. If his invention happens 
to embody the principle of some invention that is cov- 
ered by a previous patent, the owner of the previous 
patent can prevent the making, using, and selling of 
any embodiment of the later invention using the 
earlier principle, and the later patentee must either 
make terms with the earlier patentee, or wait until 
the earlier patent is dead. But the later patentee can 
prevent the earlier patentee or anyone else from using 
the later invention during the life of the later 
patent.” 

Regarding the claims of a patent, Mr. Prindle says 
that there is no piece of English composition that is 
more generally misunderstood, yet the general nature 
of the claim is not beyond the comprehension of the 
layman. A strange thing about a claim is that the 
more it says, the less it means. Suppose the claim 
to be a bill of sale giving title to cattle on a large 
Texas ranch. “If it gives title to all the short-horn 
Durham steers having one white forefoot and three 
red feet, the purchaser would get very few cattle, If, 
however, the bill of sale gave title to all the live 
stock on the ranch, the purchaser would not only get 
all the short-horn steers with only one white foot, 
but he would get all the steers of every description 
and all the heifers, bulls, horses, and pigs that there 
might be there. The mistake arises from supposing 
the best form of claim to be a detailed description of 
the particular embodiment of the invention shown in 
the patent, when it should be a description of every 
class of machines which embodies the principle of the 
invention, whether or not the details not essential! to 
that principle are copied. In other words, the claim 
is not a list of elements whose virtue is greater the 
larger the number of elements enumerated; but it is 
the description of a class of combinations of elements, 
and the fewer elements stated the larger the class of 
machines is likely to be in which that combination of 
elements is found 

“The Supreme Court of the United States has said 
that the claim of a patent is one of the most difficult 
pieces of English composition to write It is often 
thought that the particular wording of a patent is 
not important, the skill required being in enforcing 
the patent in court; but it must now be clear that 
there is great opportunity for skill and foresight in 
drawing the patent. A well-drawn patent may make 
plain sailing in court, while a poorly-drawn patent 
often has a hole in it through which serious com- 
petition can escape.” 

Se 

Exports of coal and coke from the United States in 
1905 aggregated over $31,000,000 in value, against 
$11,000,000 for 1895, a decade earlier. The United 
States holds third place among the nations as an ex- 
porter of coal, and first place as a producer, 
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AN IMPROVED CUTTER HEAD. 

Pictured in the accompanying engraving is an im- 
proved cutter head of the type adapted fer the mak- 
ing of window sash. The principal features of the 
invention consist in the convenient arrangement of 
the cutting blades or plows and in the provision of 
means for adjusting the head, so that both stiles and 
rails of sash of various widths may be cut Our 
engraving illustrates in section the form of window 
rail and stile made by the cutter. The cutter head 
comprises an arbor A, on which is mounted the mem- 
ber C. This member, at one end, abuts against a 
collar, while the opposite end has the form of a sleeve 
or tubular projection, on which the member 2 is 
mounted. The latter is formed with a transverse bar 
adapted to engage slots in the face of member C. A 
cap and a series of washers bear against the outer 
end of member B, and a pair of set iuts threaded on 
to the shaft against the cap serve to hold the two 
members in relative position. The member © is lat 
erally slotted at opposite sides to receive the plows i 
These are held securely by gibs, which are pressed 
against the blades by means of set screws, Projecting 
from opposite sides of the member B are a pair of 
auxiliary heaus D, which are slotted to receive the 
plows F. The latter are also held by gibs and set 
screws. The plows are mounted diagonally, so that 
their cutting edges will partly overlie the cutting 
edges of the plows EF. The heads D also carry the 
plows G, which overlie the plows #. it will be ob 
served that the plows H# are channeled, so that their 
cutting edges have the form of the usual windew 
moldings. In use the cutter head is mounted in the 
machine in the ordinary way, and rotated 
E£ will then cut away the rails or stiles to the form e, 


rhe plows 


while the plows F and G@ will cut the rabbet f of the 
rail; or, if the plows F are withdrawn somewhat, they 
will smooth off the side bar of the stile, while the plow 
G will cut the glass and putty groove g In stock 
sizes of sash the molded portion is commonly of the 








AN IMPROVED CUTTER HEAD. 


same thickness for all, while the thickness of the 
center bar, rabbet, and side bar varies in order to 
allow for these variations, the washers b may be 
added to or removed, and similar washers added to or 
removed from the space between the members B and 
C, thus adjusting the plows F and @ with respect to 
the plows Z£. A patent on this improved cutter head 
has recently been granted to Mr. Monroe Button, of 
Fort Plain, N. Y 
ee ek ae ee -- 

Government Investigation of Bodent Kpidemice. 

It is well known that many species of rodents which 
live in colonies, such as prairie dogs, spermophiles 
field mice, and rats, are subject at irregular intervals 
to microbic diseases in the nature of epidemics, which 
greatly reduce their numbers The Department of 


Agriculture desires to be informed of the presence 


# such epidemics, with a view to conducting investi 
gations regarding the isolation and preservation of 
the microbe for use in destroying mammals injurious 
to agriculture. The Department, therefore, requests 
that it be informed where possible by those noticing 
such epidemic diseases among the wild animala of the 
character specified, now or at any future time. Such 
diseases are usually indicated by the presence of nu 
merous sick or dead animals, The investigations on 


these lines should prove of great value to agricul 





turists throughout the country, and is to he hoped 
that farmers and ranchers will take sufficient tn 
terest in these proceedings to supply the Department 


with whatever information it is in their power to for 
ward regarding the question 


. >-*e-+ 
Attention has been called to the fact that in evap 
orating gold or silver solution in a porcelain basin, a 


considerable amount of gold or silver may be absorbed 
by the porcelain itself. In the manufacture of chloride 
of gold it is customary to grind np all of the porce 
jain evaporating basins, from which some of the de 
ficiency is recovered, 
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to the of ut of the wv eanbbtiean ; Sell 831 
Pertais to Apparei, ind i ating smal! plots of gr nd such as . . Vv. eens & Colte at hment for potatoe diggers. A.* = 
ear t q sed for produce or ther freight I H ¢ Ss* 
COMBINEI LOUSERS STRETCHER NI) | are commonly used for he ehold gardens ve 
i » TI Kl KI HER A . not requiring the use of rack Combustion apparatus, W. H. Ricker 
COAT HANGER ‘ BR RerfNors rerrell I ment may be pushed by the operator Compress, Aj B. Little 
! ' In ' t} t ’ , . 1 of EXTENSION CAR - STEP B WATSON, Controlling awitch, H. P. Ball 
‘ : Eden, N. Y One purpose of the ij g ‘onveyer, ‘ H. Andersor 
ty formed of r P “ i and eal \ pe Pp nver Dn 'S Conveyers, loose hopper for swinging, 8S. B 
te ro I t te Sle a ‘ me 1¢ t 
hanget ‘ milar materia (hens on DEVICI FOR FIRING BLAST CHARGES I vide in xtension attachment for the Hart , 
fixed steps of car-platfo s hicl ‘ ¢ Coop ( r.ts 
device belng 0 oembined that th J Dow Chicopee, Kan rhis simple and : Dp ar-platrorm " ‘ attach ( py holder, F. ¢ Sh 
idda to the efficiency f the stretch I le e is especially adapted for firing | nt is capat f ready and nomic appli- ¢ hanging rack, seed. J. Strang 
lo o e fixer step of ear r like ( nh 8 " nd culti J « 
: os mi wel tomether . et} hinat wont hoes a <A & RR oa ation ft th fixed ps f any lik me raper and iltivator I WwW D 
ven ‘ t t sic ste ‘ be . S 
I neg n t th etel und | w iny form of powder rtridge The vehicl rhe xtension-step in | KlY Coupling, W. H. Robins 831 
brou to its lowe ‘ 1 ' & 
P , ay be ed separa ind idapted to be imbedded in th wader ugat to | sis = recone D. A. 2 - 
from the main steps I ement qg ‘Current motor a «. M. ¢ A. La 
ff ! is d d italned t irtridgee and which aft ; — tour 831,446 
the 1inman'’s foot on the platform and Curtain fixture J. M. She i S 1! 
. iin int il of ne automatically ignites ‘ : . —~- a1. 194 
Iho MEA RING DEVIC! A. M . whereby the extension-step will be automati Curtain shade fixture, H. H. Strattor 831,195 
I I llaw rt levice i wader tf Cutting plates, pipes, et« | Gottrand 831.078 
ally carriec © its upper or storage position Pental disk holder, J. A. Thomas 831.489 
’ i i takin surement MELTING APPAR Us i ‘ t oe ‘ 
king men 1 rl PPARAT ( ( isk, New! ,. soon as unlocked from its lower position Dental l A. Spal 831,307 
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Gas machine, acetylene, R. M. Patterson.. 
Gas supply regulating and controlling 

MUBGER, Wie Tes GRID ccccsccccecsovecees 
Nane. Te. Ma Me S098 canes sesteiv ces ass 
eh. Ta Wi Pn wedde bakes Sean e060 eee 
ar, transmission, J. Chalmers........:. 
aring for machine tools, W. Runge 
Gearing, machine for cutting toothed, G. 









Ginding piston rings, P, Gaeth ........... 
Gripping attachment, F. ¢ Williams 
— attachment, 8. Ps 
lair dressing 
Hels dressing device, J 
Hame, P. Dionne .... , 
Hammer, electric, R. Smith -<e 
Hand, flexible, G. Doebrich ..........4... 
Handle, O. Kampfe ° i- 
Handle attachment, J. W. G ibbs eer 
Harness attachment, W. P. Mac Artor- 
Harrow cleaner, disk, A. C. Gaylord........ 
Hasp fastener, F. Vsetecka .... sient 
Hat sweat pad, I i, Tee ice. > 
Hauling loose materials, apparates for, B. 
Leinweber .... 4 ° 
Heating unit, electric, E ‘H. Richardson. 
Heel manufacturi 1g machine, boot and shoe, 
o I, Wemtwert® «2.2.20. ° 
Hog and cattle holder, J. J. Robe rtson. 
Horseshoe calk sharpening machine, J. C. 
WPTORE cccccrccsccecse eseee 
Hose coupling & H, Ge ccedc cee 
Hydrocarbon burner, R. L. Jewett 
Hydrocarbon burn H. ©. Hornish 
Ice pick, W. B Thomas.... 
Incrustation, preventing, Rube rt & La 
porta : ee oeeee 
Inkstand, J. D. Diekson ........ 





| eee 








|} Insect trap, J. J. Redner .. 
Insulating material and manufacturing 
&. 





Shedlock........ 8% 


831,380 


-» 831,180 
-» 831,145 
. 831, 191 

39 


831,048 


. 831,053 


- 831,060 
12 





-. 831,379 


eer scheeans 831,234 
Gin saw filing machine, a. Ay “Wood aes 831,203 
Globes, protector for incandescent, c. 
| OS OE ea eee 831,383 
Grain separator, 8. Dunkelberger. . "831, 420, 831,421 
Gramophone, C. Hilgenberg ...........+.. 831,38 
Grate, W.. MeOIAGO cecccccceccesccccceces 
rate, FF. O.. TORE cicdcscvccecdecsescvese 
Grate, G. M. Mullen .....cccscesscccccces 


831,448 








| 


831,186 | 


. 8 31, 126 





same, J. Billwiller ........ ° 41,321 
Insulator, A. J. L. Lembeck..........+- 831,168 
Insulator, M. J. Glick ........++.- 831,338 


Iron, See Sad iron. 
Ironing board, J. O. Ward ...... 
Jar closure, H. D. Strong. . 
Jars, bottles, and similar vessels, closure 
device for, W. B. Fenn. ° bo nee 
Jewel mounting, A. A Boismaure ones 
Jewelry case, H. W. Smith. ptAdeoas 
Journal bearing, F. Latulip . ie paces edewe 
Journal box and lid, J. 8. Patten. pesseee 
Kettle cover, BE. EB. Johnston...........--- 
Lamp, are HAUGONE nc ccc cccsccs 





a 





Lamp, caboose signal, D. H, Flynt........ 83 
Lamp, electric vapor, H. I. Wood. 
Lamp flashing eet s Ridde srhot “& 





Johnston oe rde eben eeoeneceee 





Lamp shade and " protector, Strootman & 


Caner 


| Lamp socket, incandescent,  & ‘Hartley... 
& 


Lantern, L. Moyle cn oe eiebidetacedew anes 
Latch or bolt, foot Hinman «& Spencer. 
Lawn rake, A. H. Ohman . ‘ 
| Leather and manufacturing the same, B 
Trenckmann par < 
ee. or clevis & J. Borlaug. esd 
Loom, needle, J Brooks. . eoes 
Loom, pile fabric, Dornan & Shinn. 

Looms for weaving pile fabrics, jacquard 
mechanism for, R. 8S. & H. Cookson. 
Lubricator, 8S. J. & G. C. Welter.. isin 
Mail bag catcher and deliverer, W. A. Hor- 


E 






ra iucewte ee - 
Mail deliverer, G Souther . cecsesce 
| Marking gage, C. W. Rot ison. oe cgeeceese 
Match box, W. 8S. Baker.........ceseeeees 
Mattress, T. H. J : 





I 1 beeceteteness 
Metal bearing materials, reducing, A. H. 
Helander . ESF ree 
Metal in the production of rods and the 
like directly from melted metal, re- 
frigerating device for the hot, A. H. 


- 831, 
831,310 





831 271 






831, 319 


. 831,441 


831,067 


PA, oe i ccesccdcoonne v0 0666060650" Ce 
Metal she ils, tool for cutting holes in, F. 
H, N. Gerwig nee pewe suede 831, 12 


Metering system, E. Schattner 

Mining drill, B. V. Gilmore... 

Mining machine, C. Mead .......0-eee-eee 

Miter box, A. Garland .........5.-s0-0+: 

Mixing and measuring apparatus, R. C. 
Smith eenesdc de Bees ses 

Mixing machine, Notz & McBriar.. 

Motor control system, C. E. Mandelic ak 

Motors with compensation wiring, device for 
single-phase collector, R. Richter 

Mowing machine, I. Latyschew .... . 

Musical instrument, Reinhard & Genchi 

Natl, J. L. Seott ; . : 

Nail machine, wire, H. E. Schnabel 

Nest. E. F. Fisher eens 

Number indicating machines, driving mech 
anism for, H. T. Goss nee 

Nut lock, M. J. Harwood 

Nut lock, 8S. M. Barkley.. 

Nut lock, W. E. Louden > $e 

Nut locking device, W. H. Freemantle 

Oil ring, H. Geisenhoner ........... 

Ore roasting furnace, W. A. Maddern 

Ore separator and classifier, Swyny & 
Pluecknett . eevccecvece 

Ores, reducing, J. Herman os ; 

Ores, treating vanadium, J. 0. Handy 

Oven, baker's, G. H. Petri.. 

Overshoes to shoes, device for ‘securing BR 
8. Howell ... E jam 

Oyster bed, A, M Willis. 

Packing, C. Restein .. : 

Packing apparatus, A. L. Holton 

Paint composition, F. L. Buchanan we 

Party line selector or lock-out. A. Marchand 

Pedal mechanism, P. Richardson ........ 

Pen support or holder, fountain, W. M 
Webb $0096 hee oe 

Pencil case, A. L. Searle chetn ex Gas 

Phonograph tone regulator, E. M. Robinson 








Phonographs and other talking machines, 


returning device for, T. F. Morrissey 
Photographic shutter, A. Wollensak .831,202 
Photogravhically printed sheets, finishing 
C, F. POOR wcscorsciese Caccere 
Piano actions. hammer-butt flange for, W 

W. MeCall . ar a 
Piano orchestrion, J. C. Hofmann.......... 





Picture and curtain hanger, BE. J. Hawks... ®& 


Pie cutter and crimper, W. A. Beamer.... 











831,04 
831,100 


831.304 
$31,480 
831,188 


Piers constructing, Le GRGMAED cccccccccsse 31, 


Pile, steel, 

Pipe hanger, A. Share n ‘2 

Pipe wrench, adjustable, G. E. Witt 
Pivot joint, C. D. King...... 


Place and piston indicator, F. H. Schaufiler 85 


Plane, J. A. 8. Glans.. 


Planetarium. P. Laindbe é.°00nn 
Planter and fertilizer. “Gistributer, T. M 
ne ere 
Planters, seed dropping mec’ hanism for corn, 
i Mie PEEL Ghose ccgcedeeccrecscce 
Plastering and decorating walls, composition 
of matter used in, A., J. P. & E. Fish 
Pliers for bending metal pipe, F. Kober... 
Plow, disk, N, Sanders ........6.seecesees 
Plug, wall, L. Patterson .........eeeecceee 





831,289 


831,352 


831,503 
ote 356 








Wooden Tanks 


Any Size or Shape 


Steel Towers 
Any Height 










The Baltimore Cooperage Co. 
MANUFACTURERS 
BALTIMORE CITY, MD. 
CATALOGUE GRATIS 





















ESS FURNACES—EASY 


to buy—direct from maker. Basy to pay 
for—no aeomunes ook profits. Easy to run 


and regulate, ——. Hess Warming 
and Ventilating Co. Tacoma Bidg., Chicago. 


It's Easy to Keep ol! 7 


The simplest, smallest, safest, neat- 
est and most successful Motor Fan 
madeis the Rawlings Vatent, 
High-Speed Water Motor 
| Fan. Can be installed in a few 
minutes. No operating expenses 
Made of high-grade brass. Price 
M-in. Fan a complete coup- 
| lings. $10.00. 
EF. GINTZE L 
150 Nassau e St. New Vork Clty 






USTED OCT 6 1903 


“Juice” When You Need It 


b ~ Apple Battery Cha 
ynamo right on your automo +f 

t a that keeps the battery 
** juice " It provides a 
ready current of abso ~~ 
evenness, and mesures your car or bow 
against being “‘ put out of business” ” 
miles from home. Write to-day for 
full information to 


The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton, Oblo 



























237 


65 SHAVES 


WITHOUT STROPPING 

A shave every day in the year for less than two 
cents a week, 

One million satisfied users prove the supremacy 
of the Gillette double-edged wafer blades which 
require No Stropping and are Always Sharp. |! 
there is a single user of the Gillette Razor who 
is not getting the utmost satisfaction, we want to 
know it. 


12 Perfect Blades. 24 Sharp Edges. 


‘Two-thirds Sise. Ready for Use 





The steel used in 
Gillette Blades is 
made specially for 
this purpose. By a 
unique process 
which required years to per 
fect, this steel is converted into 
Gillette double-edged water Cards for25c 
blades, uniform in temper. and fe . 4 
with the most perfect shaving 
edge in the world. 

Each blade is good for an 
average of more than 20smooth 
delightful shaves without strop 
ping. When dulled throw 
away as you do a used pen. A 
new blade inserted in a second. 


No Stropping. No Honing, 
Always Sharp. 
50,000 double-edged blades 


a day are turned out at our 
factory—100,000 shaving edges 

the strongest evidence that 
Gillette Razors are widely used 
and appreciated. 

Every man should secure a 
Gillette Razor. Satisfaction 
varanteed or money refunded on ours?! Days’ Free 
Trial Offer. prent dealers make this offer, if yours 

0 
wen ewe g Triple Silver-plated Set with 12 blades, €5 
Standard Combination Set with Shaving rush and 
Soap in Triple Siiver: plated Holders, $7.66; Extra 
Blades, 10 for 

Sold by ail _— , Cutlery and Hardware Cealers 
everywhere. “— ‘today for our handsome illus 
trated Sole 


Gillette Sales , 207 Times Bidg., New York 


Safets 
Razor 









and the name 
of a friend 
who dors not 
use the Gil- 
lette, we send 
postpaid, @ 
full deck of 
p aying cards 

teguilar 
soc. quality, 
celluloid fin 
ish, round 
corne;s and 
gold edges, 
in handson.. 
SB heevy gold 
embossed 
leatherette 
teiescope 
case. 

















ity, Minneapolis, Dallas. Sen 


Asbestos and Magnesia Products 


rene ove AND BOILER COVERINGS. “jm” poperiee goorme. 
PACKING (For all pur; eee). ASBESTOS F 
ASBESTOS FIRE-RESISTING CE 


ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIE 


HM. W. JOHNS-MANVILLE CO. 
New York, Milwaukee. Chicago, Boston, pattasergnis, St. Louis, Pittsburg, Cleveland. New Orleans, Kansas 
Cit rancisco, Los Angeles, jeattle. London. 


ENTS. KEYSTONE HAIR INSULATOR. 








he Band Saws 


20-in Foot or Belt Power 
20-in. Belt Power 
32-in. Beit Power 
36-in. Belt Power 
ALSO 
Hub Boxing and Spoke Tenon 
Machines, Forges, Drills and 


“Ohie” Feed and En- 
silage Cutters 


Manufactured by 


THE SILVER MEG. CO. 








SALEM, OHIO my. 
STEAM TURBINES. — THEIR CON- 


struction, Operation and Commercial Application 
SCIENTIFIC AMERICAN SUPPL =i Ts 134 1307, 
130s, 1422, (400, 1447, 1370, 1372. e 
articles have all been prepared by experts in ta 
engineering. Price W cents each, by mail. Munn 

Co., 361 Broadway, New York City, and all newsdealers. 





‘Whitewash Your Buildings 


\ At Lowest Cost 


V ith « Progress Spraying and 
W hitewashing Macnime One 
men can apply Whitewash or 
cold water paint to 1,000 square 
feet of surface in one day and 
do better work than with « 
brush. It is also adapted for 
spreading disinfectants, 
destroying insect pests 
and diseases on trees, 
vegetables and other 
| ba nts, extinguishing 
res, washing windows, 
wagons, etc., and other 
purposes, The machine is 
really a little water works system on wheels pecause the easy 
movement of the pump develops a pressere exceeding 50 
pounds, and will raise the liquid more than #¢ feet above tts 
own level. The Progress, 12 gallon size, costs only $21.00 
the 20 gallon size, $30.00. It will last « lifetime and pays for 


self the first year. Other types of machines sold as low as 
$9 and #10, Write for detailed description. 
— Dayton ‘Supply Co., Dept. R, Dayton, O on 

































in HIGH BRASS, LOW BRASS 
and STERLING SILVER 


from 1 inch down. 


' Quotations Made From [edel 
j or Working Drawings 
OPENED EEE OP EERE PORE penne 


GEORGE W. DOVER CO. 
Factory B Providence, R. 1. 


j Screw Machine 
4 8 & = Products « 
@ 





A MONEY MAKER 
Hollow Conerete building Block« 
Best, Fastest. Simplest, Cheapest 
Machine, Fully guaranteed. 

THE PETTYJOCUN CO. 
615 N. 6th Street, Terre Haate, Inc 





‘American 


Homes and Gardens 





BOUND— VOLUME. ONE 





| Protypety Ilbustra Large Quarte. 426 
Pages. Green Cloth Covers Pro- 
d in Several Colors. 
A Beautiful Book. 
Prico 50 

This volume, containing house plans, many suggestions for 
the decoration and furnishing of the home; also for the tm- 
provement of the grounds and the gardens, ts indiapensabie to 
those requiring sucn information 


MUNN & CO., Publishers of the Scientific American 
361 Broadway, New York 





Orient Friction-Drive Buckboards, 1907 Models 





TWO-PASSENGER RUNABOUT $400 
Specifications tor Two-Vassenger Kunabout— 
Motor.—Single cylinder, 4h. p. air-cooled, 
Cylinder. —#4 bore, 444 stroke. 
St eering.— Tiller. 
Wheel Base. —80 inches. 
Tread. 42 inches. 
Pn ae -600 pow nds; oreted, , 00 pounds. 
8.—4 forward, 2 rev 
c learance. 10 inches. 
Tires.—Single tube, 26x2% 
uble tube tires, $30 extra, net. 
Swinehart solid tires, $35 extra, net, 
Speed.—Maximum 2%; minimum, 4 miles per hour. 








re 12 to ® miles on ordinary roads. 


DELIVERY caR $450 
lt does the work of three teame 


Specifications for Delivery Car- 

Motor.—4h. p., air-cooled. 

Steering.— Lever 

Wheel Base.— 89 inches 

Tread. —42 inches 

W eight. — 67) pounds; crated, 50 pounda 

Bpeeds,—4 forward, ? reverse. 

Clearance. — 10 inches. 

Capacity.- 600 poands, including passengers. 

Tires,—Same as Runabont. 

Carrying dimensions, @ inches tong, @ inches 
by inches deep 

Speed.- “ ‘to 8 miles per hour on ordinary roads. 


ergetic agents desired in wnassigned territory. Write for particulars 
WALTHAM MANUFACTURING COMPANY - Wekham, Mess, V. S.A, 








Scientific American 


SEPTEMBER 29, 1906, 
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Inexpensive 
Classified Advertisements 
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’ for ‘ ! nent 
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SALE AND EXCHANGE 

1 TROHNI LLnL &cHOO! i hase 

" hysicul pa 
Give f ‘e ptior I e having i auratus! 
an eas M. L., Box w York 

ik Vo i ‘ 4 in u 
i “ r l« nt i at r other 
me “ t na ‘ I Lae and 
we te . . uta 

t snufa we 
o ‘ irens 1 Ma 

b a a. 8 I ling, Suit ve 

MANTLAVE Al WATIC DRIVEWAY GATT 
Alw - } erated y any woe Safe. band 
noi I ‘ mw ing Canadian rights tor 
sale Ma ve ( Huron Street, Chicago, Ui 

BUSINESS OPPORTUNITIES 

STK Vilwn ‘ Made 
any : ‘ wit f wagons with 

Ww wheels ‘ wi ne with steel 
wh ! va te Loe wae . 
t heavy act Ww ing f for horses or 
traetior wri ‘ Steel a ‘ any size and 
haj ‘ “ Elect W hee Company, Walton 
“ ‘ Us 

quae i 

PLAN AND PS TIMATES are wanted for the build- 
ne of jetties of « ‘ ther material to protect 
ard " ' tat Asbury Park, N. J. The 

i any r all plans Address 
ru irounds mil n, Asbury Park, N, J 

rhe t LA howe f musk { pages usic 
in en ' ny be added to any clu Ter of the 
ny f #1 Order of any agency or 
tir rite Company, 66 Mason St 
“ t wt 

Wat et \ cles t nanufacture in either tron 

rT | ‘ equipped foundry, machine and wood 
work art For tern nddress Ypellant! Machine 
Works, ¥ ti, Mich 

YOUNG MAN w 
wen slesma 
hess. (he ’ 

‘ ’ ama ’ 

LeT US BH YOUR FACTORY Hardware pecial 
the sufactured under contract, models developed 
We are special patent articles. | upt service, 
the rx ~ reasonable prices. America 

1 Ml : il 

AU romMormtl LPEKTS are 1 constant demand 
at aiaries ur seve week urse is the most 
horvagh and practical, fitting t to drive, handle and 
repair. iy ne wees. Special ree for 
woers New Y s hoot of Autom Bngineers 
1a W oat of ‘ New Yor 

Bu ra for ou me and tw eated busi 
ure ! ra rig wae " Send for 

ut harness catalog, frec Box 425 
iage & Ha aa ( Kalama Mich 
HELP WANTED. 

ITLONS OVEN for big grade Baleamen, Execu 
tive, Clerical and Te nical men. $1,000-85.000. Write to 
‘ay 1 sample out { Opportunities describing hu 
ireds of such posit Hapwoods. #6 Broadway, N 

ENVELOPH Machine Adjuster or Machinist who 
had 1 experience oo envelope machinery. State ave 
oe e e and salary expect First-class reference 

i vi Ward 116-124 Sth Se, Br kiyn 

WANTED thood exeoutive ¢t take saree f rder 

hippiry pa nb sof rm ectrical factory t 

‘ ! \ ly, stating experience, referen aye 

‘ t Kix ¥ Box New \ is 

POSITION WANTED. 
(UNG MAN GRADUATE of a celebrated technical 
i . : 1 where he ‘ ulVvea tmeelf 

‘ ’ at ter duties Ad a Me 

s! Pneineering, tox y 

A ¢ MPETENT ENGINERR wants ge 1 position 

Piant generating + OW trk ht and power 
prefer t turther part tlare address P ©. Box 
wi, Sa some Mitoroia 

PARTNERS WANTED. 

VANTED ‘ pa the manufactur r pat 

itee will sell the entire itent rights of a teresting 
par nt patented A. Bhebald, 0 F. 0th -treet 
N wt 


PATENTS FOR SALE 


APTTALISTS AND MANUFACTURBSRS 
- nell's Patent Lamp (« t are opel receive a 
atrle fer tor t Amerioan rights t! 
valuable incandeseent lamp burner, pacent No, 82 
Corres sbere rdially invited Addres Lamy 
ar le * Newht nile, Liverpool, Pogland 
tY PRNDEFK, Sale of American and Canadian Pa 
: : » ate Money-waker “¢ 1 f 
eut , ” t 
t 
4 iMis 
‘ ‘ t 
I Exelu 








To Book Buyers 
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Pos . 
| 
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ust issu 


} | 
Vi la ll books, , 


> 
will mail free to 


1 application 


ess oO! 


f SCIENTIFIK AMERICA 


& COMPANY | 
{61 Broadway, New York 
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Ambitious Young Man 





831,096 
831,068 


Tr 
831,518 


=) CVery 


n31042 Should read the article in the September issue of 
oo . r . . 

ody kvervbody’s Magazine, on Thrift 

B31 17% By Dr. Ortson Swerr Marpen, Editor of Success 

. ‘ 

eee 


This is just an excerpt on 
INDUCING THE HABIT OF SAVING 


lich will the 


hand are s 


ything encourage habit of saving in this extravagant age is a 
rhe PF Che » alluring that it is very difficult for a 
oung man of ordinary self-control to resist them and to save his meney 


“I believe that life-insurance is doing more to induce the habit of saving than 


temptatior or every 


i 








ilmost anything else 
' **T kno f hin tich will cover uj re blemishe f sigh busi 
; Know of nothing which will cover up more biemuishes, put out of sight more busi- 
1.250 ness weaknesses, cover up more surely the lack of foresight and thrift than a good life- 
nsurance policy. It has proven a friend to thousands who have not been friends to them- 
831201 elve It has shielded thousands of families who would have been homeless without it; 
it has sent to college multitudes of boys and girls who but fer it would not have gone; 
1 t ha tarted thousands of young men in business who, but for it, either would not have 
1,120 tarted at all, or would have been delayed for vears It has lifted the mortgage from 
thousands of homes * Primarily devised,’ says Senator Dryden, President of the Pru- 
' dential Insurance Company of America, ‘for the support of widows and orphans, life 





insurance practice has been developed so as to include the secure investment of surplus 
earnings in conjunction with the insurance of a sum payable at death.’ ”’ 


Chis article should be read from start to finish by every young man. 


a ae ae ae ae ae ae ae ae ae ae a 





Ihe Prudential has published 


t in pamphlet form and will send a copy 
























ai ane free to anyone who will write for it 

531,164 , 

si te Ihe Prudential 

831/198 issues just the forms of policies best 
ri adapted to the purposes of saving and 

831,118 investment as well as protection. 

_i2.Sa2 Protection, Security and Profit for 

SOL O27 ° 

Ses LMAS THE Policyholders 

wreigire STRENGTH vad } WH 7 tle now to Deft. 127 

831.380 ‘ GIBRALTAR °, 

S31, 47¢ th » ite } The Prudential Insurance Company 

831,172 of America 

- : - l rporated as a Stock Company by the State of New Jersey 

a JOHN F. DRYDEN, Home Office : 

831,513 President NEWARK, N. J. 

1.210 





Alcobol 


ITS MANUFACTURE 
ITS DENATURIZATION 
ITS INDUSTRIAL USE 


The Cost of Manufacturing Denaturized Alcohol in 
Germany and German Methods of Denaturization are dis- 
cussed by Consul-General Frank H, Mason in SCIENTIFIC 
AMERICAN SUPPLEMENT 1550. 

The Use, Cost and Efficiency of Alcohol as a Fuel for Gas 
Engines are ably explained by H. Diederichs in SCIENTIFIC 
AMERICAN SUPPLEMENT Many clear diagrams accom- 
pany the text. The article considers the fuel value and 
physical properties of alcohol, and gives details of the alcohol 
engine wherever they may be different from those of a gaso- 
line or crude oil motor. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1531 the Production 
of Industrial Alcohol and its Use in Explosive Motors are 
treated at length, valuable statistics being given of the cost of 
manufacturing alcohol from farm products and using it in 
engines. 

French [Methods of Denaturization constitute the subject 
of a good published in SCIENTIFIC AMERICAN Sup- 
PLEMENT 1599 

How Industrial Alcohol is Made and Used is told very fully 
and clearly in No. 3, Vol. 95, of the SCIENTIFIC AMERICAN. 

The Most Complete Treatise on the Modern Manufacture 
of Alcohol, explaining thoroughly the chemical principles 
which underlie the process without too many wearisome tech- 
nical phrases, and describing and illustrating all the apparatus 
required in an alcohol plant is published in ScrENTIFIC 
AMERICAN SUPPLEMENTS 1603, 1604 and 1605. The article is 
by L. Baudry de Saunier, the well-known French authority. 

Any Single Number of the SCIENTIFIC AMERICAN or Sup- 
PLEMENT will be sent for 10 cents by mail. [he entire set of 
papers above listed will be mailed on receipt of 80 cents. 


1596, 





, 
article 





Order from your newsdealer or from the publishers, 


MUNN @ COMPANY, 361 Broadway, New York 
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Scientific American 
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weNRY CAREY BAIRD & CO. 


hers, Booksellers and Importers 
Philadelphia, Pa., U. S. As 


S10 Ul Mes 
Revised Catalogue of Practical and 
° { s, Svo (Oct 1, 1906); Catalogue of 
ind General Chemistry, July 1, 19.5 
wate 1 Catalogue of Books on Metal 
in Mineralogy, Geology, Assay- 
1 Cataloque of Books on Steam and the 
VMachiner tc.; a Catalogue of Books on 
jas Fitting, Plumbing, etc.; and our 
i Circulars. the whole covering every 
t i to the Arts, sent free and free a 
7 y part of the world who will fur 
nt 


Fuieka Machine 6. 


Manufacturers of 


CONCRETE, 
MIXERS 


and 


Block 





420 N Sacitoon St., Jackson, Mich., U.S. A. 
DUSTL E Ss 


Rouse Cleaning Machinery 


i y Plant 
for private residen- 
ces. Uses power 
from lighting cur- 
rent $350 and up 
State size of house. 

Private plants for 
office buildings, de- 
partment stores, etc, 

Portabie plants 





for residential clean 
ing business, $2,000 
and up. We sell 
exclusive city right 
Over 85 companies 
now operating. 


General Compressed Air House Cleaning Co. 
4467 Olive Street, St. Louis, Mo. 


“The Battery 
With-er-bee”’ 


< ty-tw leadis eoumiers ae 

he ‘Witherbee 

Storage Matters “Igniter bs cause tests 
t ¢ 

















parks and te run at oan a 





ot satistied 





WITHERRBEE IGNITER ©O. 
552 W. 424 Si., New York City 





c 
The King ,*;-<;1. Tabulator add 2008 
i “GR typewriter. Fits 





all standard machines, 
iT costs LITTLE Bur DOES MUCH. 

This simple attachment wil! save its cost many times each week 
in time, labor, annoyance, stationery, etc., in making bills, state 
ments or any k With it any stenograpber can 





do tabulating qui It is easy to put on--easy to 
operate--will not ot injure machine. I want to 
send you one a ‘ p free for tri ial No obligation to purchase. 


At you like it send me if not return at my expense. 
w.v. KING, < 17 N. Sth Street, St. Louis, Mo. 
Be sure to give make aud model of your machine, 


ELECTRONS AND THE ELECTRONIC 
Theory are discussed by 81R OLIVER LODGE in SCIEN- 
TIFIC AMERICAN SUPPLEMENTS 1428, 1429. 1430, 
1431, 1432, 1433, 1434. Price 10 cents each, by 
mail. Mann & Company, 361 Broadway, New York City, 
and al) newsdealers. 


CURTISS 
AIRSHIP MOTORS 


7H. P. I 
All extras ready to install 
Now used by every success 
fulaeronaut. Hizhest Award 
at Lewis & Clark Exposition. 
World's Record, Ormond 
Beach. Fla 
Sena for Catalogue B. 
G6. H. CURTISS MFG. CO. 
Hammondsport, N. Y. 





Send L5e. for 3 months’ trial subseription to 


THE BOOK-KEERPER PUBLISHING (0, Ltd. 
59 Fort Street, Detroit, Mich. 





r AYER BARKS 





years « versed in pattern makin 
MmDy \ ears a st foundries of Berlin 
Specialty es 8 sting of machine p = 
tion as f Aug. Beervaum, w ithelmsrub near 
Berlin (¢ r 


JOHN C. SPARKS, B.Sc, F.C.S 


Chemical Expert 


Analysis made of trade products. water, etc.: advice 
in processes and patents; litigation. Office ana la- 
boratories 16 Beaver Street. New Vork City. 
60 YEARS’ 
EXPERIENCE 







Trave Marks 
DESIGNS 

CopvnricuTs &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken througts Munn & Uo. receive 
special notice, wit hout charge, in the 


Scientific American, 


handsomely ilinstrated weekly. Pte 2. 
pS a of any scientific journal. 
sonths, $1. Sold by all BS 1, 


Mil 6,20 Naw fark 


| 
| 


| Water purifier, F. B. 





Washtub stand, J. EB, Edick, 
Water closet actuator, W. A 
Hinkson 
eoin controlled, M. H 


et al 
Henn 


| Weighing apparatus, 


Reed . $6 
Well drilling machine “L DD. Shryock 
Well drilling machine, L. S. Parsons 
Wire, device for handling and holding 


barbed, C. H. Sines .. 





Wood impregnation, ©. B. Lowry 831,450 
Wrench, J. K. : oe 831,162 
Wrench, B. Charnock oe . 831,264 
Writing machine, Hess & Myers 831,511 
Yarn, H. Ryder - ° 831,108 
Yoke coupling, neck, A. Steipbrecker 41,483 
DESIGNS 
Bottles, glasses, and similar articles, holder 
for A. Hering ; 20 608 0e ee 
| | Braid, B. Anchel ° eecuce’ GD 
Glasses, bottles, and similar articles, holder 
for, A. Hering sale 38,244 
| Harp, Reinhard & Genchi 38,242 
Lavatory, J. H. Gavin $8,247 
Ribbon, EB. 8S. Drenx .. $8,240 
| Rabber fabric, J. Hardman, Jr $8,241 
Wall covering frieze, C. Aldin $8,245 
Wall covering frieze, J. Hassall 38,246 | 





The Business Man’ sMagasioe ia A-Tol Flux,” for 





TRADE MARKS. 


Anesthetic for dental and surgical operations, 
L, H. Knapp 
acon and ham, 
Sulzberger Co 
Bakery- products, 
City Mill Co 
Blood purifier epatgnes to cure 
I 


breakfast, Schwarzscbild & 


certain pamed, Mountain 


56,355, 
ce rmeneT 


Cale imine. Mi anbatt: an Color Works 
Cards, playing, Standard Playing 
Manufacturing Co ~ 


Card 


Cigars, Stratford Tobacco Co 
Corundum, garnet, and emery paper and 
cloth, Minnesota Mining and Manufac 


turing Co 
Cotton duck Mount 
ton Duck Co. 


Vernon-W oodber ry Cot 


blankets, 


Cotton piece goods and Neuss 
Hesslein & Co 

Crackers, Chatland & Lenhart 

Crackers and biscuits, C. D. Boss & Son, 
56,346, 

Fertilizers, Virginia-Carolina Chemical Co., 
56,362, 

Flavoring extracts, Griggs, Cooper & Co..... £ 

Gloves, Wertheimer & Co, ... 6... .cccceecees 

Gloves, kid, Topken & Co...... 

Gunpowder, Curtis’s & Harvey 

es John V. Farwell Co.. 

Insecticides, W. Peterman .56,400 

Lead, white, National Lead Co 


Whittemore Brothers & Co 

and ke ys. Miller ck Co., 
56,372 to 56,375, 56,394 to 

Malt extract, Paragon Ms alt Extract Co 

Medicinal tablets or pelloids, F. H. Putnam. 

Medicine for horses, cattle, and poultry, 8 
B. Goff & Sons Co. 


Leather polish, 
Locks, padlocks, 





Medicine for kidney and heart disease, Knoll 
& Co. o-< cove 

Metal manufactures, certain ‘hamed Simplex 
Electric Heating Co 4 ‘ . & 

Paints and calcimines, cold water, Manhat 


tan Color Works 
Pantaloons and knee pants, Jamison Brothers 
Paper, carbou, Fidelity Carbon Paper Co 
Perfumes, D. E. Pral 
Photographs, post cards with views the reon, 
— colored views, Pictorial Stationery 


Pickles . mixed, Cooper & Co. 


Griggs 
Poison for the extermination of rats and 
mice, W. Peterman 


Supply Co 
———e jon 
‘ 


Sausage filler, Koch Butchers 

Screw plates taps and dies 
Blower and Forge Co 

Shade cloth, C. W. Breneman..... 

Silverware, sterling and solid, Roc kfo Di 
ver Plate Co. 


Tonie beverages and. syrups therefor, J 4 
Selby . btontn . 56: 

Washing machine 8, "lever, H. F. Brammer 
Manufacturing Co. 56,2 

Wasking machines, rotary, Be anbow Brammer 


Manufacturing Co, ..... 
Washing machines, rote ary u F. 
Manufacturing Co. 
Water, carbonated spring, 
bonating Co. 
Whisky, Gooderham & Worts . 
Whisky, rye, Gilllams, Jones & Co 


Brammet 


Watertown Car 


56,366, 


LABELS 
‘Blank Border,’’ American Litho- 
graphic Co, .......+. wees 
“Clearfield Orchard Company, , 
Clearfield Orchard Co : 
“Good Old Dawson Rye Whisky,’’ 
S. Stearn .. 
“Honest Weight Pure 
est Weight League 
“King Abul,”’ for 
Brenckle Cigar Manufacturing Co 
‘*Mosquito Lotion,”’ for lotion, O. Steinhofer 
*‘Thym-A-Tol Tooth Paste,’’ for tooth paste, 
m-A-Tol Dental Co. 


for cigars, 
siege 
for w bisky, 
Flour,” for flour. Hon- 


cigars, Williams & 


soldering flux, 
ym-A-Tol Dental Co. .. 
Butehber Manilla,’’ for 
Ewing & Co.. 


“Union 
wer Gray, 


wrapping pa 





PRINTS. 


Expert Cutters and Tailors,”’ 
for men’s and boys’ coats, vests, an¢ 
trousers, Ed. V. Price see 

“Adler's New Designs in Fall Fe asbions, ”” for 
men’s apparel, David Adler & Sons Cloth 

ing Co . . 

“College Brand Clo ithe s, Fall and 
Styles 1906-07,’ for, clothes, 
Bliimline & Co 
old Seal Brand 
condensed milk, 
Milk Co. .. 

“Men of the W idest 


A Thousand 






Winter 
E L. 


Condensed Milk,"’ for 
Borden's Condensed 


Diversity of Taste,’’ 
for men's and boys’ coats, vests, and 
trousers, Ed. V. Price & Co.. 

“Men's Apparel,”’ for men's apne, Ww. © 
Both , . 1,790 to 

“Step L ive ly, ‘Please,”” for men’s al boys 
coats, vests, and trousers, Ed. V. Price 


0. ** . eee meee eeeee 
‘Tailor with Hands Behind,”’ for men’s ; ‘and 
boys’ coats, vests, and trousers, Ed. V 
Price & Co 
“The Beer That 
for beer, Jos 
‘The Se riven Improved 
ers, for drawers 


Makes No Man Bilious,’ 
Schlitz Brewing Co 
Elastic-Seam Draw 
A. Scriven Co 





A printed copy 
of any patent in the foregoing list, or any 
in print issued since 1863, 
this office for 10 cents, 
number of the 
given. Address Munn & Co., 361 
York. 


provided the 


. 56,381 


56,404 
56,368 


- 13,086 


56,369 
56,359 
56,356 
56, 403 
56,353 


= 





56,361 


56,397 


56,398 


'‘Conn., a 








56.396 | 
5A 27 





56,376 
56,379 


56,354 

ni, 405 
56,349 
56,378 


56.377 
56,350 


56, V2 
> 











56,386 | 


56,301 


56,367 


13,090 | 
13,085 


13,091 





13,087 
15,088 


13,089 
13,092 


13,0958 


1,794 


1,793 





1,789 


of the specification and drawing 


patent 


will be furnished from 
name and 
patent desired and the date be} 
Broadway, 


Canadian patents may now be obtained by the ip 
ventors for any of the inventions nemed in the fore- 


going list. For terms end further 
address Munn & Co., 361 Groadway, New 





particulars 
York 


ThelInvincibleChromeN ickel Steel 





HE POPE-TOLEDO not only negotiated the 1,200 
miles of the Glidden tour without penalization but 
went through the contest in such fine condition that it 

was immediately driven from Bretton Woods to Hartferd, 
distance of 346 miles. A careful examination 
showed the machine to be in such perfect shape that it could 
continue the journey for hundreds of miles more. 

The type XII has more than held the matchless and un- 
paralleled record of the cars which preceded it and has proved 
itself entirely free from all the weaknesses and troubles that have 
ever beset a high-powered car. 

The perfection of our 1907 model, which has been 
running since June 15, enables us to say that the Pope-Toledo 


| for next season will mark an epoch in the industry, not only in 


} | ont ‘Is 


| United Klectrical Mfg. Co., 


New | 


America but in the world. Not a screw, bolt, nut, or any of 
the five thousand parts is like those of cars we have produced 
before. The engine, transmission, bearings, frame, wheels, 
axles, brakes, control, design—everything will be and 
better. 

Send for advance literature. 


new 


Pope Motor Car Co. 
TOLEDO, OHIO 


New York, 1733 Broadway Washington, 819 14th St., 
Boston, 223 Columbus Ave 


Members Association Licensed Automobile Manutacturers 


LET US BE YOUR FACTORY YOUR PATENT 
WRITE FOR ESTIMATE ON ANY ARTICLE | Carefuiiy Developed [May Be a Success! 
YOU WANT MANUFACTURED | Development of tdeas, experiments. mode's, ope 
i fele) ae an al a] celta  Ccinity, small machinery and tine lnstraments Mv 
e eeeipments. Technical office. 


oeee « SOOKLET Electrical Kngineers RICHTER BROS. 


and Manafacturers. 115 Court Street, He a8 n, N 
Two minutes from D. L. & W. Depot 


——DON'T DRINK- 
Our Fito Purity, Deodorlze, 
Decolurize. Booklet Free 
Bubring Water Petree ' te. 

68 Murray St ew Yor 


Circulars, hocks, pewapape 
y Card Press larewr 


N.W 





STAMPINGS, 

WRITE FOR 

THE CLOBE MACHINE & STAMPING CO. 
970 Hamiiton &t., Cleveland, O. 

















“er” BALL BEARINGS 


For thrust or weight or both. 
Ke fitting, just push them on. 
Ty sizes 1-4 in, Shaft and up. 
cts. In Stamps for semples, 


PRESSED STEEL MFG. CO., 645 The Bourse, Phila,, Pa, 


AUTOMOBILE INSURANCE |( 
Every owner of an Auto should insure bis car against 
loss or damage, whether in actual riding or in transit 
We fully insure you against such loss or damage, bow- 
ever sustained. Premiumslow Fullest reliability. 

H, W. BEALS, 76 William street, New York 


WE MAKE GOOD)|| 


We do experi mental work, and do it good. We 
manutacture and sell electrical and mechanical) appar- 
atus at the correct prices. Agents wanted everywhere, 
53 Vesey Street, New York. 


SHOP ROOM TO LET 


FULLY EQUIPPED MACHINE SHOP 















Be VOSLUN The Press Co, 


AGO MODEL WORKS 


Meriden, Conn, 


eperereee 





LINENOID.-A MOLDED MATERIAL MADE OF PURE LINEN 


’ 
CRANE BROS. MANUFACTURERS WESTFIELD. Mass 





Model and Experimental Work. Years of ex- 
perience cbell, 1759 Union St.. San Francisco 

























: ; ¥ NVENTIONS PERFECTED 
S. A. MCHOLAS, 30 Greenwich Avenue MODELSI5 ° Non per oa 
naa aa . 
Corliss Engines, Brewers 
“MFG COn "ego Clinton Ait., Sew “~ win B E A WATC H M A K ER 


Send for our free book, How to he a Watchmaker 


ht. Paul, Minn 
AME PLATES—STEEL STAMPS 
EMPLOYEE CHECKS, KEY TAGS & BADGES 
J ROBBINS MFG.Co 58 KNEELAS vO-ST. 
. r ‘BOSTON. MaSS-4 





School of Watebamaking, 94 Globe Bide 
MODELS & EXPERIMENTAL WORK. ' 

inventions developed, Special Machinery. | 

. V. BAILLARD. 24 Frankfort Street. New York. | 

Expert Manufacturers 


RUBBER. Fine Jobbing Work 


PARKER, STEARNS & CO., 228-2209 South Street, New York 
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I KNOW 
Where to iocate you on the 
LEHIGH VALLEY RAILROAD 


if you want to establish a new industry 
or re-locate one already established. 





P. H. BURNETT, Industrial Agent 

















143 Liberty St., N. Y. 
Sermons I ee 
ne eee nam ae ee 





UNTIL YOU INVESTIGATE 


DON’T BUY GA ASOLINE ENGINES write MARTE WouRANA, 


= bay es poy oy teed to any one-cylinder sod. Viecusion eoaalie 
easily start 
TEMPLE PUMP to. M Mfrs. Meagher and 15th Sts.. Chicago, THIS 18 OUR FirTY- THIRD YEAR, 


Les« to Run. Quick! 
"i FOR CaTALOGUB. HE 


bulk are half that of ae cylinder engines, with greater durability. Coste 


+8 Tueaniy mounted on any wagon. It is @ combination portable stationary or traction 


a ely me P SUAS r are 


Eas, LN: 


2 TEN NY ee BS 


PR 








Scientific 








American 


SEPTEMBER 29, 


1906. 















GAS and GASOLINE 
For All Werk. 
Stationaries, Portables, Hoteters, Pump 
era, Sawing & Boat Outt 
Send for Catalogue pony Testimonials 
State Your Power Needs | 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 


BRISTOL'S 
Recording Instruments 


Fer Pressure, Tem practare and 
Electricity in all ranges 


} 
INSURE SABE & Ee canemic AL 
UPERATION 


Write for Catalog T, stating conditions | 
THE BRISTOL CO., Waterbury, Conn.,U.S.A 
New Vork, 114 Liberty §treet 








Alls Varieties atiowest prices, Best taiuroad 
Track and Wagon or Stock Seales made. 
Also WOO useful articies, inc tuding Safer, 


Gales fave as Sa Se 


Money. Lists Free CuICAGO SCALE CO., Chicago, I). 








George White Gamneeei| 
Fine Experimental Machinists 
UFFICE AND Wonns: 


93 sud 24 Morris St., JERSEY CITY, N. J. 
'Phone 154 


® A Few Things That We Can Do | 


We tnveatigate, refine and perfect Crude Ideas or 
Inventions, reduciog them to Commercial Value 


Experimental Werk, Mechanical Drawings, Work- 

na Models Patented and other Loveotions 

Special Machinery, Jigs, Tools and Dies. 

Special Meters, Hydrocarbon, Steam, Compressed 
Aly, and Turbine Motors | 


Perfect and Construct Automobiles, Air-Ships, and | 
‘lying Machines. 

















j Cali and See A Few Things We Have Done || 


Bausch & Lomb 


Photographic 
Lenses.... 


We believe the readers of | 
this ag“ are interested in fine | 








lenses for photographing ma 
chinery meriors of shops 
copying drawings, prints, etc 

and for difficult out of door 
work, such as photographing 


manufactur 
properties 
suggest the 


ng plants and other 
That is why we 





Bausch & Lomb- Zeiss Proter Lens, Ser. Vila. 

Thee len 8 #0 perfect that it will do any kind of work It 
takes the place of the several lenses usually required in indus 
thal photog raphy Catalog of lenses on request 


Bausch & Lomb Opt. Co., Rochester, N. Y. 
New Yore Boston WASHINGTON | 
Crrcauo SAN FRANCISCO | 


WM. H. BRISTOL 
Electric Pyrometers | 





Portable and Sitchhoere Forms 
All ranges to 20 FL rac | 
curate. tne eave. Geareutect 7 


sive satis nd for cireulars, 


Wm. H. Bristol, 45 Vesey St., New York | 








TO BE A WATCHMAKER 


| LEARN 


ow Bradley ‘Polytechnic Institute 
joyien nt | 

ae 1 Pee ‘ u oo be | 

Ta) Formerly P: a a : jen! Yost. 1] 


Largest ana Res ‘ Weteb Sehool 
a Amerctea 






We teach Wateh Work, Jewelry, 
Engravin k Work, Optics 
Tu able, Board a 
r b at moderate ra 

at I t 








THE MIETZ & WEISS | 
OIL ENGINES 


Stationary 1% to 80 H. P. 
Marine 3% te 100 H. P. 
Use KEROSENE 
OILS Direct ¢ 
erators, Pumps, Air Compressors, | 
Hoists, etc. Thousands in use in | 
all parts of the world 
AUGUST MIETZ 
108-188 Mott St., New York, U.S.A, 


Bead for 
Catalogue 





and rom 








typewriter users ask 


They know that a new Remington model 
means and always has meant a new stand- 
ard of typewriter efficiency. 


to know. 





New Escapement, new variable 











{ Mullins) 
Sheet Metal 
Statuary 
Unequalled 
for 


Architectural 
Adornment 





Hignty artistic ef- 
fects that are exceed- 
ingly durable, and 
that cost much less 
than cast or sculp- 
tured work. 
Complete illustra- 
ted catalogue mailed 
on request 
Write for esti- 
mates on all kinds of 
sheet metal work. 


The W. Hl. Mullins Co., 
2038 Franklin Street 
Salem, 0. 




















TOOL KNOWLEDGE CHEAP 


In fact vou can have it free !/ 
'his cut represents our new Teel | 
Catalogue No, 22, It is cloth. 
vound and contains 0 pages all 
| about Tools. Full descriptions 
and thousands of 
Sent post-patda on receipt of $1.00 
which is refunded on your frst 
| purchase from us of $10.00 or over 


MONTGOMERY & CO. 
105 Fulton St., N. Y. City 





ments insure better work and more of it on these new Remingtons 
than any typewriter has ever done t 


Remington 
Typewriter Company 


New York and Everywhere 


iustrations. | 


line spacer and other vital improve- 


ore. 





The lubrication of the auto- 
mobile engine, is not a thing 
to be trifled with. Engines 


of different construction, work- 


ing at different speeds, tem pera 
tures and l« 
actly adapted to each, 
oll means “easy going:” 
merely ‘good’ 


vACcUUM 


















vads, require oil ex- 
The right 
oil that is 
may mean disaster. 


MOBILOIL 


is unequaled for the safe and scientific 
lubrication of every style 


and type of automobile 
engine 
Write for booklet listing 
every antomobile made, anc 
indicating grade of Mobiloil 
exactly adapted to it Hun- 
dreds of valuable auto hints, 
and track records to date, 
Mobiloil in cans with pat- 
ent pouring speut, is sold 
everyivhere Booklet sent any- 
where. Ask for it. 
Manufactured by 


VACUUM OIL CO., ROCHESTER, WY. 











Ee 


Seuth Clinton 





But when it comes to 





Beoeh Drill. 


GOODELL-PRATT COMPANY. 


a Drill, it’s 


safer to think of the name 
Geoede't-Pratt. 

A special vise is furnished with this 

The jaws open two 

inches and operate 


on a right- 


band and a_lett-band screw. 
List price. $1000. Write for 
discounts. Catalogue free. 


Greenfield, Mass. 














you possess 


st and most comple te 
READY will teach 






eter, apace 










We refund ¢ 


READY MF@ ©0O., 6061 


drawing tabie and instruments or not, the 
READY DRAUCHTING INSTRUMENT 
tool you ever owned 

to become an oy draughtaman’ for, having every de 
ches and fractions pla 


ty F e man who already possesses every draughting too! imagina 

H arry it in his pocket I occ ona, ready for im 

way from his reguiar and expensive tools. For anyone 

who ba w. the e Ready Dranghting Instrument acts ana rule square, 
triangle ractor, etc., anywhere and at any tim it’s worth a dollar 
of any man's ait. Made ot oheaunem or German silver, highly 


be money if at all dissatiatied 
with full directions, which are almost unneeded 


Even with no technical knowledge of 


inly idicated, you can't go wrong in lay 





Sent prepaid tor $1.00, 
Don’t delay send to-day, 


Livingston Bidg.. Rochester, N. ¥ 





y SHOULD } 


CJ EON EVERY | 


DRAWING TABLE 















STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing. 
The 


economical flange packing in ex- 


only effective and most 
istence. 

Can’t blow Rainbow out. 

For hot cold 


water, acid and ammonia joints. 


steam, air, or 
Beware of imitations. 
Look for the trade mark—the 
word in 
black, three rows of which extend 
the full length of each roll. 


Rainbow in a diamond 


Manufactured exclusively by 
PEERLESS RUBBER /JIFG. CO. 
16 Warren St., New York 








ote) Some ey Va 74 IP Al, [en 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES ,wolfWFORMATION on APPLICATION 


NICKEL 


Electro-Plating 
Apparatus and Material 
THR 









Hanson & VanWinkle 
Co., 
Newark. §. J. 
28 & 30S. Cana! St. 
Chicago. 


OLDS 


+! Engines 


Olds Gas Engines and Pintsch 
Suction Gas Producers 
engines 2 to 1,600h. p 

















are built in 
the same plant 
~producers 4 to 2 
We knox 
and engine) will run r7gA/ before 


,000 h. p. 
each complete plant (pro- 
ducer 
it leaves the factory, perfectly adapted 
the use—operating 
are 1-3 1-2 of 


adapted to all kinds of work. 


to coals you will 


costs to 1-5 of steam, 
gasoline 


Send for detailed information applied 


to your requirements. 


OLDS GAS POWER CO. 
| 947 Chestnut St., Lansing, Mich. 


Formerly Olds Gasoline Engine Works 














FOR DEPENDABLE POWER 


| 
| 





For power tbat wil! zive you the best service with the 
least trouble anu expense to you—power adapted to 
your particular gg a nts— 

tas and 


usoline Engine 


Getan ll. A.C. G 


You May be a Good Judge | Because it is built more simply, along more practical 
of Horses 


other bigh grade Engine 

For fuel use gasoline, gas or denatured aleobo! 

Let us show you how and why it wil! save you time, 
money and bother There are good reasons and 

it to yourself to investigate. 

ne, lustrating and describ- 


ines, than an 






Stationary. 4, 6,8 “WO, 12 and 15 H. P. 
Portable, 6, 8, 10. 2 and 15 H. P. 
Vertical 2 3, dand 5H. P., 


International Harvester Company of America (!nc.) 
TC Monroe Aireet. Chicago, . 


THE “ LEADER.” 
, 14 H. P. Gasolene Auto-Marine Engine 


Built ike a watch. Peautifully Finished. Acca 













rately Constructed. Li Ach, Strong, Relisble, and 
Noiseless in operation. Svitable for | inches 
from 15 to 14 dest in length. Price complete, 


Thoroughly guaranteed. 
Complete descriptive Cate 


no dino 
Perfect Speed ( control 
log upon application. Manufactured by 


CLAUDE SINTZ, 








} 292 S. Front St., Grand Rapids, Mich. 


i OEE. 


Cae 








